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EXECUTIVE  SUMMARY 


This  report  documents  the  Site  Investigation  (SI)  activities  conducted  at  Site  12  -  Ramp 
Area  and  Site  13  -  Motor  Vehicle  Maintenance  Facility  (MVMF)  of  the  South  Dakota  Air 
National  Guard  (SDANG),  Joe  Foss  Field,  Sioux  Falls,  South  Dakota,  for  the  Air  National 
Guard  Readiness  Center  (ANG).  Figure  ES-1  shows  the  location  of  Joe  Foss  Field. 

INTRODUCTION 

The  SDANG  facilities  occupy  166  acres  in  the  southern  portion  of  Joe  Foss  Field,  the 
municipal  airport  for  Sioux  Falls,  as  shown  in  Figure  ES-2.  The  Ramp  Area  (Site  12)  and  the 
MVMF  (Site  13)  are  located  within  the  SDANG  facilities,  as  Figure  ES-3  shows.  The  Ramp 
Area  is  used  for  refueling,  taxiing,  and  parking  aircraft.  During  routine  repairs  to  the  ramp  in 
1993,  fuel-contaminated  soils  were  discovered  underneath  parts  of  the  ramp.  Approximately 
1 ,542  tons  of  petroleum-contaminated  soil  have  been  removed  from  the  contaminated  areas.  The 
MVMF  was  constructed  in  1976  and  consists  of  an  automotive  maintenance  shop  (Building  11) 
and  a  fuel  dispensing  station  near  the  building.  Three  2,000-gallon  above-ground  fuel  tanks  and 
buried  lines  from  the  tanks  to  the  dispensing  pumps  are  located  at  Site  13.  The  fuel  lines  were 
tested  for  leaks  in  1993  and  1994,  and  no  leaks  were  detected  during  either  test.  Soil 
contamination  was  observed  when  concrete  warning  posts  were  being  installed  around  the  fuel 
dispensing  island  in  July  1994. 

FIELD  PROGRAM 

The  objective  of  this  SI  was  to  confirm  the  presence  or  absence  of  petroleum  and/or 
solvent  contamination  in  subsurface  soils  and  groundwater  at  Sites  12  and  13.  The  field 
activities  conducted  during  the  SI  consisted  of: 

•  A  soil  organic  vapor  (SOV,  or  "soil  gas")  survey 

•  Sampling  soils  and  groundwater  using  a  hydraulic  probe 

•  Screening  soil  and  groundwater  samples  for  volatile  organic  compounds  (VOCs), 
including  benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX),  total  petroleum 
hydrocarbons  (TPH),  and  eight  organic  solvents  (Site  13  only)  in  the  field 
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•  Laboratory  analysis  of  soil  and  groundwater  for  BTEX  and  TPH  at  both  Sites  12  and 
13  and  for  eight  organic  solvents  at  Site  13 

•  Installing  six  groundwater  monitoring  wells  and  three  piezometers  to  monitor  water 
quality  and  assess  groundwater  flow  direction. 

SITE  INVESTIGATION  RESULTS 

Isolated  low-level  soil  contamination  was  detected  during  the  screening  of  soil  gas  and 
soil  samples  at  Site  12  -  Ramp  Area.  TPH  was  detected  in  both  soil  gas  and  soil  samples  at 
three  locations.  Two  of  these  locations  are  east  of  Area  1.  The  third  location  is  the  northwest 
corner  of  Site  12.  The  maximum  concentration  of  TPH  in  soils  was  10  mg/kg  (10  parts  per 
million  [ppm]).  Ethylbenzene  and  xylenes  were  detected  in  soil  gas  at  two  depth  intervals  at  a 
sampling  location  east  of  Area  1.  These  compounds  were  not  detected  in  soil  samples. 

Groundwater  samples  from  five  monitoring  wells  were  analyzed  for  TPH  and  BTEX. 
TPH  was  detected  at  81  ptg/L  in  MW12-1.  This  well  was  drilled  at  a  soil  gas/soil  sampling  and 
groundwater  screening  point  where  TPH  was  present  above  detection  limits,  east  of  Area  1 .  No 
other  compounds  were  detected  in  groundwater. 

BTEX,  TPH,  and  solvents  were  not  detected  in  soil  and  soil  gas  samples  screened  at 
Site  13  -  MVMF.  Low-level  contamination  from  BTEX,  TPH,  and  solvents  was  detected 
immediately  around  the  pump  island.  BTEX  compounds  were  identified  at  three  locations  east, 
north,  and  west  of  the  pump  island.  BTEX,  TPH,  or  solvents  were  not  detected  in  groundwater 
in  the  monitoring  well  installed  at  Site  13. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Site  12  -  Ramp  Area— BTEX  and  TPH  were  detected  in  soil  gas  samples  collected 
immediately  east  of  Area  1.  The  highest  concentrations  of  soil  vapors  were  detected  around  a 
single  point  east  of  Area  1.  The  soil  gas  detections  seem  to  be  most  areally  extensive  in  the 
6-  to  8-foot  sampling  interval  (approximately  9,000  square  feet). 
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TPH  was  detected  in  low  concentrations  in  soil  samples  at  two  out  of  five  sampling 
locations  during  field  screening.  During  laboratory  analysis  of  soils  for  BTEX  and  TPH,  TPH 
was  present  above  detection  limits  at  one  location.  This  sampling  point  coincides  with  the  SOV 
point  showing  the  maximum  concentrations  in  soil  gas. 

TPH  was  detected  during  groundwater  screening  by  the  offsite  laboratory  at  the  point 
where  maximum  concentrations  of  soil  gas  were  detected.  BTEX  compounds  were  not  detected 
during  the  groundwater  screening.  During  groundwater  analysis  of  the  five  monitoring  wells, 
TPH  was  detected  in  low  concentrations  at  the  well  location  coinciding  with  the  SOV  point 
previously  mentioned. 

These  findings  indicate  that  isolated  areas  of  soil  and  groundwater  contamination  are 
present  at  Site  12.  TPH  contamination  in  soils  may  be  impacting  groundwater  quality  at  Site  12 
east  of  Area  1 .  TPH  was  detected  in  one  monitoring  well;  however,  the  groundwater  results 
do  not  indicate  TPH  migration.  Isolated  soil  and  groundwater  contamination  occur  at  levels 
below  South  Dakota  Department  of  Environment  and  Natural  Resources  (DENR)  cleanup 
standards  and  maximum  contaminant  levels  (MCLs),  respectively.  One  groundwater  sample 
contained  TPH  in  excess  of  the  South  Dakota  standard  for  TPH  in  wellhead  protection  areas. 

Based  upon  these  findings,  it  is  recommended  that  groundwater  monitoring  at  Site  12 
continue  under  a  quarterly  monitoring  program.  Continued  monitoring  will  expand  the  data  set 
for  groundwater  at  Site  12,  allowing  ANGRC  to  determine  temporal  and  spatial  variations  in 
TPH  concentrations.  The  data  should  allow  ANGRC  to  evaluate  whether  soil  contamination  east 
of  Area  1  sufficiently  impacts  groundwater  to  warrant  further  study. 

Site  13  -  Motor  Vehicle  Maintenance  Facility— BTEX,  TPH,  or  solvents  were  not 
detected  during  the  SOV  survey  or  onsite  soil  screening  at  Site  13.  Soils  at  four  locations  within 
Site  13  were  analyzed  in  the  laboratory  and  BTEX,  TPH,  or  solvents  were  not  detected. 

BTEX  compounds  were  detected  in  low  concentrations  at  three  groundwater  screening 
locations  in  the  immediate  area  of  the  pump  island.  TPH  and  solvents  were  not  present  above 
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detection  limits.  BTEX,  TPH,  and  solvents  were  not  present  above  detection  limits  during 
groundwater  analysis  of  monitoring  well  GW13-1,  located  downgradient  from  the  screening 

samples. 

The  Site  13  SI  data  indicate  that  isolated  soil  and  groundwater  contamination  occur  at 
levels  below  the  South  Dakota  DENR  cleanup  standards  and  MCLs,  respectively.  Therefore, 
no  further  action  is  recommended  for  this  site.  A  decision  document  recommending  no  further 
action  should  be  prepared  for  Site  13. 
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1.  INTRODUCTION 


This  report  documents  the  Site  Investigation  (SI)  activities  conducted  at  Site  12  -  Ramp 
Area  and  Site  13  -  Motor  Vehicle  Maintenance  Facility  (MVMF)  of  the  South  Dakota  Air 
National  Guard  (SDANG),  Joe  Foss  Field,  Sioux  Falls,  South  Dakota,  for  the  Air  National 
Guard  Readiness  Center  (ANG).  The  SI  activities  were  completed  under  National  Guard  Bureau 
(NGB)  Contract  No.  DAHA90-94-D-0007.  The  SI  field  activities  were  conducted  in  June  and 
July  1995  by  Science  Applications  International  Corporation  (SAIC)  and  were  accomplished  in 
accordance  with  the  SI  Work  Plan  (SAIC  1995).  The  following  sections  present  background 
information,  the  purpose  and  scope  of  the  SI,  and  the  methodology  used  for  the  investigation. 

1.1  BACKGROUND 

The  Environmental  Restoration  Program  (ERP)  was  established  in  1984  to  promote  and 
coordinate  efforts  for  the  evaluation  and  cleanup  of  contamination  at  U.S.  Department  of 
Defense  (DOD)  installations.  On  January  23,  1987,  Presidential  Executive  Order  12580  was 
issued,  which  assigned  responsibility  to  the  Secretary  of  Defense  for  carrying  out  ERP  within 
the  overall  framework  of  the  Comprehensive  Environmental  Response,  Compensation,  and 
Liability  Act  (CERCLA)  and  the  Superfund  Amendments  and  Reauthorization  Act  (SARA).  The 
Installation  Restoration  Program  (IRP)  was  established  under  ERP  to  identify,  investigate,  and 
clean  up  contamination  at  DOD  installations.  The  IRP  is  focused  on  cleanup  of  contamination 
associated  with  past  DOD  activities  to  ensure  that  risks  to  public  health  are  eliminated  and  to 
restore  natural  resources  for  future  use.  ANG  manages  the  IRP  and  related  activities. 

SDANG  is  located  at  Joe  Foss  Field,  the  municipal  airport  in  Sioux  Falls,  in  southeast 
South  Dakota,  as  shown  in  Figure  1-1.  SDANG  was  established  in  1946  to  provide  air  combat 
preparedness.  The  facilities  at  SDANG,  including  aircraft  hangers,  administrative  buildings,  and 
vehicle  maintenance  facilities,  occupy  166  acres  on  the  southern  edge  of  Joe  Foss  Field,  as 
shown  in  Figure  1-2.  Joe  Foss  Field  sits  on  the  floodplain  between  the  Big  Sioux  River  and 
engineered  diversion  channels. 
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Figure  1-2.  Location  of  SDANG  within  Joe  Foss  Airfield  and  Sites  1  and  3 
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A  Preliminary  Assessment  (PA)  of  SDANG  was  conducted  by  the  Hazardous  Materials 
Technical  Center  (HMTC)  in  1986  to  identify  areas  that  required  further  study.  Previous 
investigations  of  SDANG  have  included  site  investigations  of  areas  southeast  and  northwest  of 
Sites  12  and  13;  Remedial  Investigations  (RIs)  of  Site  1  -  Underground  Fuel  Storage  Area  and 
Site  3  -  Base  Fire  Training  Area  (Figure  1-2),  resulting  in  the  installation  of  an  extraction  and 
treatment  system  (ETS)  to  remove  volatile  organic  compounds  (VOCs)  at  Site  1  and  soil  at 
Site  3;  and  underground  storage  tank  (UST)  removal  at  Sites  8,  9,  10,  and  11  (Figure  1-3). 

Soil  contamination  at  Site  12  -  Ramp  Area  was  first  observed  in  1993  during  routine 
ramp  repair.  Soil  contamination  at  Site  13  -  MVMF  was  first  observed  in  1994  when  posts  were 
being  installed  around  the  fuel  dispensing  island.  Observations  made  when  the  contamination 
was  discovered  were  odors  indicative  of  petroleum  fuel. 

1.2  PURPOSE  AND  SCOPE 

The  objective  of  the  SI  conducted  at  Sites  12  and  13  was  to  confirm  the  presence  or 
absence  of  petroleum  and/or  solvent  contamination  in  subsurface  soils  and  groundwater  at  the 
two  sites.  This  report  presents  the  approach  to  the  SI  field  investigation,  describes  the  field 
screening  and  laboratory  analytical  results,  and  makes  recommendations  for  future  action  at  the 
sites. 


The  scope  of  work  for  the  SI  included  a  soil  organic  vapor  (SOV)  survey,  subsurface  soil 
and  groundwater  sampling  using  a  hydraulic  probe,  installation  of  piezometers  and  monitoring 
wells,  and  two  rounds  of  monitoring  well  sampling.  All  work  was  conducted  in  accordance  with 
Federal,  state,  and  local  regulations,  and  followed  site-specific  sampling  and  health  and  safety 
protocols,  as  specified  in  the  SI  Work  Plan  (SAIC  1995).  Laboratory  chemical  analyses  were 
conducted  in  accordance  with  project  quality  assurance/quality  control  (QA/QC)  requirements 
as  presented  in  the  Quality  Assurance  Project  Plan  (QAPP)  (Appendix  A  of  the  SI  Work  Plan). 
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The  report  is  organized  into  the  following  sections.  Section  2  describes  the  location, 
organization,  and  history  of  the  SDANG  facility.  This  includes  the  results  of  the  PA  conducted 
at  SDANG  (HMTC  1986)  as  well  as  information  concerning  specific  activities  associated  with 
Sites  12  and  13.  Section  3  describes  the  geologic,  hydrogeologic,  climatic,  and  ecologic  setting 
of  the  study  area,  including  specific  information  obtained  during  the  SI  at  Sites  12  and  13. 
Section  4  discusses  the  approach  and  procedures  used  during  the  SI  field  investigation,  and 
includes  information  on  the  SOV  survey,  hydraulic  probe  sampling,  and  piezometer  and  well 
installation.  Section  5  evaluates  the  field  screening  and  laboratory  analytical  results  for  Sites  12 
and  13,  and  summarizes  the  extent  of  soil  and  groundwater  contamination.  In  Section  6, 
conclusions  are  made  for  each  site,  and  recommendations  for  future  action  at  each  site  are 
outlined  in  Section  7  based  on  these  conclusions.  The  data  generated  for  the  SI  are  presented 
in  the  appendices,  including  boring  logs  and  construction  diagrams  for  the  monitoring  wells 
installed.  The  Data  Requirements  for  Federal  Facility  Docket  Sites,  which  enables  the  U.S. 
Environmental  Protection  Agency  (EPA)  to  perform  hazard  ranking,  is  included  in  Appendix  G. 

1.3  METHODOLOGY 

The  following  methodology  was  adopted  to  minimize  the  number  of  soil  borings  and 
monitoring  wells  to  be  installed  in  order  to  confirm  the  presence  or  absence  of  contamination 
in  soil  and  groundwater  at  Sites  12  and  13.  Section  4  contains  specific  information  on 
investigative  methods  and  equipment. 

An  SOV  survey  was  conducted  at  both  Sites  12  and  13.  The  SOV  survey  was  used  to 
estimate  the  extent  of  subsurface  soil  contamination,  and  to  determine  optimum  locations  for 
hydraulic  probe  sampling  and  monitoring  wells.  During  the  SOV  survey,  soils  were  screened 
for  VOCs  and  total  petroleum  hydrocarbons  (TPH).  During  the  hydraulic  probe  survey  of 
Site  12,  groundwater  screening  for  VOCs  and  TPH  was  conducted  to  characterize  the 
groundwater  quality  beneath  the  site. 

Groundwater  samples  were  collected  using  the  hydraulic  probe  at  Sites  12  and  13,  and 
from  six  monitoring  wells.  Groundwater  sampling  locations,  including  piezometer  and 
monitoring  well  locations,  were  chosen  by  the  ANGRC  hydrogeologist  and  SAIC,  with 
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concurrence  from  the  South  Dakota  Department  of  Environment  and  Natural  Resources  (DENR). 
Monitoring  well  samples  were  collected  to  characterize  groundwater  quality  at  Sites  12  and  13. 
These  samples  were  analyzed  for  TPH  and  benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX); 
at  Site  13,  samples  also  were  analyzed  for  eight  organic  solvents  (vinyl  chloride,  chloroform, 
1,1, 1-trichloroethane,  trichloroethene,  1,2-dichloroethene,  tetrachloroethene,  and  carbon 
tetrachloride). 

Subsurface  soil  samples  were  collected  using  the  hydraulic  probe  to  characterize  soil 
contamination.  Subsurface  soil  samples  from  depths  of  0  to  9  feet  were  analyzed  for  TPH  and 
BTEX  at  Site  12;  at  Site  13,  samples  also  were  analyzed  for  solvents.  Subsurface  soil  samples 
were  collected  during  monitoring  well  installation  to  further  characterize  the  geology  of  the 
subsurface  materials.  One  sample  was  collected  from  each  monitoring  well  boring  for  laboratory 
geotechnical  testing  (maximum  depth  of  15  feet). 
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2.  INSTALLATION  DESCRIPTION 


This  section  describes  the  location  of  the  South  Dakota  Air  National  Guard  (SDANG), 
including  the  locations  of  Site  12  -  Ramp  Area  and  Site  13  -  Motor  Vehicle  Maintenance  Facility 
(MVMF).  The  organization  and  history  of  SDANG  is  summarized,  and  individual  histories  of 
Sites  12  and  13  are  provided. 

2.1  LOCATION 

Joe  Foss  Field  is  the  municipal  airport  for  Sioux  Falls,  South  Dakota.  The  airfield  is 
located  within  the  city  limits  of  Sioux  Falls  and  is  2  miles  north  of  the  downtown  area 
(Figure  1-1).  The  SDANG  facilities  occupy  166  acres  in  the  southern  portion  of  Joe  Foss  Field 
and  contain  hangers  for  aircraft  parking  and  repairs,  and  buildings  for  administration  and  vehicle 
maintenance  (Figure  1-2). 

Both  Sites  12  and  13  are  located  within  the  SDANG  facilities.  Site  12  -  Ramp  Area  is 
located  north  of  Building  30  and  in  the  north-central  portion  of  SDANG.  Site  13  -  MVMF 
consists  of  Building  11  and  a  fuel  dispensing  station  located  east  of  Building  11  in  the  western 
portion  of  SDANG  (Figure  1-3). 

2.2  ORGANIZATION  AND  HISTORY 

The  114th  Fighter  Wing  of  SDANG  shares  the  airfield  with  civilian  aviation.  The 
property  has  been  leased  by  the  Air  National  Guard  (ANG)  from  the  city  of  Sioux  Falls  since 
1946.  The  municipal  airport  at  Sioux  Falls  was  built  in  1935  by  the  Works  Progress 
Administration.  On  July  6,  1942,  the  U.S.  Army  opened  the  Sioux  Falls  Radio  Technical 
School  at  the  airport  on  land  acquired  from  the  city  of  Sioux  Falls.  The  training  school 
officially  closed  on  May  31,  1945,  and  became  the  Sioux  Falls  Army  Airfield  on  June  1,  1945. 
On  December  31,  1945,  the  Sioux  Falls  Army  Airfield  was  deactivated  and  the  property  was 
reverted  to  the  city  of  Sioux  Falls.  SDANG  was  established  at  the  Sioux  Falls  Municipal 
Airport  on  September  20,  1946. 
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In  support  of  its  primary  mission  of  providing  air  combat  preparedness,  the  Base  has 
stored  and  used  various  types  of  hazardous  materials,  such  as  fuel  and  oil,  during  its  history. 
Although  some  historical  operations  at  SDANG  have  resulted  in  the  storage  and  use  of  hazardous 
materials,  not  all  of  these  operations  relate  to  Installation  Restoration  Program  (IRP)  sites. 
Table  2-1  summarizes  the  operations  conducted  at  the  Base,  and  the  hazardous  substance 
activities  associated  with  these  operations. 

2.2.1  Previous  Activities 

A  Preliminary  Assessment  (PA)  was  conducted  at  SDANG  by  the  Hazardous  Materials 
Technical  Center  (HMTC)  in  1986.  The  PA  identified  the  following  two  sites  for  further  study: 
Site  1  -  Underground  Fuel  Storage  Area  and  Site  3  -  Base  Fire  Training  Area.  Remedial 
Investigations  (RIs)  of  Sites  1  and  3  were  completed  by  Science  Applications  International 
Corporation  (SAIC)  in  July  1989  (SAIC  1990).  Both  investigations  resulted  in  remedial  actions. 
At  Site  1,  a  treatment  system  was  installed.  Soils  were  excavated  and  transported  to  a  landfill 
at  both  Sites  1  and  3.  In  November  1993,  the  operation  of  the  treatment  system  at  Site  1  was 
discontinued  because  the  influent  to  the  treatment  system  met  the  National  Pollutant  Discharge 
Elimination  System  (NPDES)  criteria  for  total  petroleum  hydrocarbons  (TPH)  and  benzene, 
toluene,  ethylbenzene,  and  xylenes  (BTEX).  The  South  Dakota  Department  of  Environment  and 
Natural  Resources  (DENR)  requires  no  further  soil  excavation  at  Sites  1  and  3,  and  no  additional 
groundwater  monitoring  at  Site  3  (DENR  1993). 

Because  of  the  geographic  distance  of  Sites  1  and  3  from  Sites  12  and  13,  and  the  closure 
of  the  sites  by  the  South  Dakota  DENR,  a  detailed  review  of  the  remedial  activities  and  the 
supporting  data  from  these  activities  is  not  included  in  this  Site  Investigation  (SI)  report. 

Underground  storage  tanks  (USTs)  and  any  associated  contaminated  soils  have  been 
removed  from  Sites  8,  9,  10,  and  11  (Figure  1-3). 

2.2.2  Background  and  Operational  History  of  Site  12 

Site  12  -  Ramp  Area  is  used  for  refueling,  taxiing,  and  parking  aircraft.  Site  12  is  part 
of  a  larger  aircraft  parking  apron  and  taxiway  at  SDANG.  SDANG  initiated  a  ramp  repair 
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Table  2-1.  History  of  Base  Operations 
South  Dakota  Air  National  Guard,  Sioux  Falls,  South  Dakota 


Period 

Type  of 

Operations 

Mission/ 

Weapon  Systems 

Hazardous 

Substance  Activity 

1942-1945 

Sioux  Falls  Radio  Technical 
School  (U.S.  Army) 

Radio  training  of  Army 
personnel 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations 

1946-1954 

175th  Fighter  Squadron 

P-51  Mustang,  C-47, 

A-26,  AT-6,  and  L-5 
aircrafts 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations,  fire  training 

1954-1956 

175th  Fighter  Squadron 

F-94  A/B  Starfire 
aircrafts 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations,  fire  training,  drum 
storage 

1956-1958 

114th  Fighter  Interceptor 
Group 

F-94C  Starfire  aircrafts 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations,  fire  training,  drum 
storage 

1958-1962 

114th  Fighter  Group 

F-89J  aircrafts 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations,  fire  training 

1962-1970 

114th  Fighter  Group 

F-102  aircrafts 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations,  fire  training 

1970-1977 

114th  Tactical  Fighter  Group 

F-100D  aircrafts 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations,  fire  training 

1977-1991 

114th  Tactical  Fighter  Group 

A-7D  aircrafts 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations,  fire  training 

1991 -present 

114th  Fighter  Group 

F-16  aircrafts 

Fuel/oil  storage,  weapons 
storage,  machine  shop 
operations,  fire  training 

Source:  SAIC  1995 


JoeFoss/SI/Final/Febmary  8,  1996/7:34am 


2-3 


project  in  1993,  consisting  of  removing  selected  areas  of  the  existing  concrete  parking  apron  and 
taxiway,  preparing  the  subgrade,  installing  an  underdrain  system,  and  replacing  the  concrete 
pavement.  Following  removal  of  the  existing  concrete  pavement,  construction  personnel  noted 
petroleum  odors  in  two  areas  (designated  Areas  1  and  2).  The  location  of  these  areas  in  relation 
to  existing  structures  is  illustrated  in  Figure  2-1.  Area  1  is  located  north  of  Building  30  and 
Area  2  is  located  west  of  Area  1.  Soil  contamination  was  observed  along  the  expansion  joints 
using  a  photoionization  detector  (PID).  Soils  were  excavated  to  a  depth  of  8  feet  below  land 
surface  (BLS)  at  Area  1  and  3  feet  BLS  at  Area  2.  The  excavation  depth  was  determined  based 
on  field  screening  of  soil  samples  for  organic  vapors  using  two  PIDs.  At  both  Areas  1  and  2, 
the  soil  contamination  was  localized  and  varied  with  depth  (e.g.,  Area  2  PID  data  indicated 
contamination  at  Vi  foot  depth  (375  ppm)  and  no  contamination  at  depths  of  1,  2,  and  3  feet 
BLS).  At  Area  1,  organic  vapor  concentrations  at  a  depth  of  8  feet  BLS  ranged  from  nondetect 
(ND)  to  a  maximum  of  353  ppm  (Geotek  1993).  Approximately  1,524  tons  of  petroleum- 
contaminated  soils  were  removed  and  transported  to  the  Runge  Landfill  in  Sioux  Falls,  South 
Dakota. 

2.2.3  Background  and  Operational  History  of  Site  13 

Site  13  -  MVMF  was  constmcted  in  1976  and  consists  of  an  Automotive  Maintenance 
Shop  (Building  11)  and  a  fuel  dispensing  station  located  east  of  Building  11,  as  shown  in 
Figure  2-2.  The  facility  consists  of  three  2,000-gallon  above-ground  fuel  storage  tanks,  which 
are  located  south  of  Building  11.  The  buried  fuel  lines  from  the  tanks  to  the  dispensing  pumps 
were  tested  for  leaks  in  May  1993  and  August  1994.  On  both  occasions,  the  lines  passed  the 
leak  detection  test  (SAIC  1995).  The  area  around  the  fuel  dispensing  island  is  paved  with 
asphalt.  Soil  contamination  was  first  observed  when  concrete  posts  were  being  installed  around 
the  fuel  dispensing  island  in  July  1994. 
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Figure  2-1.  Location  of  Areas  1  and  2  within  Site  12 
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3.  ENVIRONMENTAL  SETTING 


This  section  summarizes  the  geographical  setting,  regional  and  site  geology,  hydrology, 
climate,  and  critical  habitats/endangered  species  for  the  South  Dakota  Air  National  Guard 
(SDANG).  Sioux  Falls  is  located  in  the  Big  Sioux  River  Valley  in  southeastern  South  Dakota. 
The  surrounding  terrain  is  composed  of  gently  rolling  hills,  typical  of  the  glaciated  midwestem 
United  States. 

SDANG  lies  at  the  extreme  southern  edge  of  the  Coteau  des  Prairies  (Prairie  Hills).  This 
feature  is  a  highland  plateau  in  the  western  part  of  the  Central  Lowland  Province,  between  the 
Minnesota  River  lowland  to  the  east  and  the  James  River  lowland  to  the  west.  The  Big  Sioux 
River,  which  runs  adjacent  to  SDANG,  is  the  only  large  stream  that  drains  the  Coteau  des 
Prairies  (Koch  1982). 

SDANG  lies  entirely  within  the  floodplain  of  the  Big  Sioux  River,  which  has  a  flooding 
recurrence  interval  of  2.3  years  (Jorgensen  and  Ackroyd  1973).  Consequently,  the  associated 
topography  of  the  SDANG  area  has  little  or  no  relief  within  a  1-mile  radius  of  the  site,  as 
Figure  3-1  shows.  The  floodplain  lowland  is  approximately  3  miles  wide  in  the  area  of  the 
airfield,  which  is  nearly  centered  upon  the  floodplain.  The  Big  Sioux  River  and  the  Diversion 
Channel  have  low  gradients  near  the  airfield. 

3.1  METEOROLOGY 

Climatic  data  for  Sioux  Falls  are  based  on  National  Oceanic  and  Atmospheric 
Administration  (NOAA)  records  from  1958  to  1987.  The  mean  annual  temperature  in  Sioux 
Falls  is  46.1  °F.  Annual  precipitation  averages  25.18  inches.  The  wettest  month  is  June,  with 
an  average  precipitation  of  4.14  inches.  January  is  the  driest  month,  with  an  average 
precipitation  of  0.60  inches.  Annual  snowfall  averages  39.7  inches.  Net  precipitation  for  the 
area  is  negative  9.63  inches  per  year,  when  calculated  according  to  the  method  given  in  the 
Federal  Register  (HMTC  1986).  Rainfall  intensity  based  on  a  1-year,  24-hour  rainfall  is 
4.59  inches  (HMTC  1986). 
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Figure  3-1.  Topography  of  SDANG  and  Vicinity 
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3.2  GEOLOGY 
3.2.1  Regional  Geology 

The  geology  of  the  Sioux  Falls  area  is  dominated  by  the  effects  of  continental  glaciation. 
The  study  area  is  within  the  Coteau  des  Prairies,  a  highland  plateau.  Figure  3-2  shows  a 
generalized  conceptual  representation  of  the  geology  of  this  area  (USDA  1964).  This  high 
plateau  is  an  expression  of  the  Sioux  Uplift,  a  bedrock  high  that  occurs  within  the  area.  The 
bedrock  high  deflected  the  southward  advancing  ice  sheets  to  the  east  and  the  west  and  protected 
the  highland  area  from  glacial  erosion.  The  Coteau  des  Prairies  is  flanked  to  the  east  and  west 
by  the  moraines  of  these  deflected  ice  sheets.  Glacial  outwash  was  deposited  by  streams  of 
glacial  meltwater  originating  from  the  continental  ice  sheets,  on  either  side  of  the  Coteau  des 
Prairies,  during  periods  of  glacial  retreat.  The  meltwater  from  these  surrounding  ice  sheets  was 
directed  onto  the  Coteau  des  Prairies  and  into  the  Big  Sioux  River,  which  was  a  much  larger 
braided  river  at  the  time. 

The  geology  in  the  region  consists  of  crystalline  bedrock  overlain  by  as  much  as  200  feet 
of  glacial  deposits.  Within  the  Big  Sioux  River  valley  there  is  a  thin  (generally  less  than  15  feet), 
discontinuous  mantle  of  alluvial  sediments  overlying  the  glacial  deposits  (Jorgensen  and  Ackroyd 
1973). 


In  the  Coteau  des  Prairies,  bedrock  consists  of  the  Sioux  Quartzite  of  Precambrian  Age, 
thought  to  be  more  than  4,000  feet  thick.  The  quartzite  forms  bedrock  highs  both  in  the  Sioux 
Falls  area  and  to  the  north  near  the  town  of  Dell  Rapids,  where  it  forms  rapids  and  waterfalls. 
In  outcrop,  this  fine-grained  formation  exhibits  relict  bedding  features,  is  extremely  hard  and 
fractured,  and  is  pink  (Jorgensen  and  Ackroyd  1973). 

Approximately  200  feet  of  glacial  sediment  cover  the  quartzite  over  most  of  the  region, 
with  the  exception  of  areas  near  bedrock  highs,  where  sediments  overlying  the  bedrock  gradually 
thin  and  "pinch  out."  The  sediment  consists  primarily  of  glacial  till  and  glacial  outwash.  The 
glacial  till  is  characterized  by  unstratified,  unsorted  masses  of  glacial  debris,  ranging  in  size 
from  fine  clayey  material  to  large  boulders.  The  till  is  approximately  200  feet  thick  in  some 
parts  of  the  Coteau  des  Prairies,  but  is  generally  thinner  in  the  Big  Sioux  River  valley,  where 
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Figure  3-2.  Generalized  Hydrogeologic  Conceptual  Model  of  the  Coteau  des  Prairies 
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it  has  been  eroded  by  the  scouring  of  the  river.  The  till  is  very  thin  or  nonexistent  in  the 
localized  bedrock  high  areas  in  the  Sioux  Falls  area. 

Restricted  laterally  to  the  river  valley  and  to  the  north  and  south  by  Sioux  Quartzite 
outcrops,  at  least  50  feet  of  coarse-grained  glacial  sediment  has  been  deposited  upon  the  till. 
This  glacial  outwash  consists  of  stratified  coarse  sand  and  gravel  along  with  trace  amounts  of 
silt  and  clay. 

A  variably  thick  (0-  to  20-foot)  mantle  of  post-glacial  alluvial  deposits  overlies  the 
sediment  within  the  river  valley.  Post-glacial  alluvial  deposits  were  formed  by  re-deposition  of 
glacially  derived  sediments  by  the  Big  Sioux  River.  The  deposits  consist  of  very  fine-grained 
floodplain  deposits  with  some  slightly  coarser-grained  river  channel  deposits.  Because  of  their 
thinness  and  surface  location,  the  floodplain  deposits  have  been  disturbed  by  construction 
activities  throughout  the  valley. 

3.2.2  Site  Geology 

Soil  sampling  associated  with  drilling  operations  during  the  Site  Investigation  (SI) 
provides  details  on  the  subsurface  geology  at  SDANG.  Additional  information  was  obtained 
from  soils  data  collected  during  the  1986  Remedial  Investigation  (RI)  at  Site  1  -  Underground 
Fuel  Storage  Area  and  Site  3  -  Base  Fire  Training  Area  (SAIC  1990).  Sediments  encountered 
included  post-glacial  alluvial  deposits  (floodplain  clay),  glacial  outwash,  and  glacial  till 
(SAIC  1990).  Soil  boring  logs  from  the  SDANG  SI  field  program  are  presented  in 
Appendices  B,  C,  and  D. 

A  surface  layer  of  post-glacial  alluvial  deposits  was  encountered  in  all  soil  borings  and 
monitoring  wells  at  SDANG.  The  layer  was  laterally  continuous  throughout  the  site,  with  the 
exception  of  Site  1  -  Underground  Fuel  Storage  Area  and  Site  9  -  Underground  Storage  Tank. 
At  these  sites,  past  construction  activities  have  disturbed  or  eliminated  this  layer.  In  general, 
this  6-  to  15-foot  thick  deposit  consists  of  dark  gray,  clayey  silt  with  traces  of  fine  sand. 
However,  in  the  area  of  Site  12  -  Ramp  Area  and  Site  13  -  Motor  Vehicle  Maintenance  Facility 
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(MVMF),  this  layer  consists  of  very  dark  brown  to  black,  very  fine,  highly  plastic  clay,  which 
grades  into  a  dark  gray  to  brown,  clayey  silt  with  traces  of  fine  sand. 

Glacial  outwash  was  encountered  underlying  the  surface  alluvial  deposits.  The  deposits 
ranged  from  20  to  approximately  25  feet  thick  at  Site  1.  Samples  generally  were  composed  of 
gray  to  dark  olive  brown,  sandy  gravels  with  traces  of  silt  and  clay.  Glacial  till  was  found 
beneath  the  outwash  at  Site  1 .  The  outwash/till  contact  was  located  at  a  depth  of  approximately 
30  to  35  feet.  The  thickness  of  this  till  unit  is  approximately  100  to  130  feet  in  the  vicinity  of 
SDANG  (Koch  1982).  However,  during  the  SI,  the  base  of  the  till  was  not  penetrated. 

The  character  of  the  post-glacial  alluvial  deposits  determines  the  soil  types  found  at  the 
sites.  Figure  3-3  shows  the  soil  types  present  in  the  immediate  area  of  SDANG.  The  majority 
of  these  soil  types  are  in  the  Luton-Dimmick  association.  These  soils  consist  of  fine-textured 
to  moderately  fine-textured  floodplain  soils.  The  soil  type  underlying  both  Sites  12  and  13  is 
the  Luton,  which  is  the  finest  grained  of  the  association.  In  addition,  the  Rauville  and  Dimmick 
soils  are  close  to  each  site;  these  soil  types  are  slightly  coarser  grained  and  are  associated  with 
river  channel  deposits  (USD A  1964). 

3.3  REGIONAL  AND  LOCAL  HYDROLOGY 
3.3.1  Regional  Subsurface  Hydrology 

The  primary  aquifer  in  the  Sioux  Falls  area,  the  Big  Sioux  Aquifer,  constitutes 
approximately  36  square  miles  within  the  saturated  portions  of  the  gravelly  sand  glacial  outwash 
deposits,  as  shown  in  Figure  3-4.  This  figure  also  illustrates  the  approximate  boundaries  of  the 
aquifer.  The  water  table  aquifer  is  generally  bounded  underneath  and  to  the  east  and  west  by 
glacial  till  and  to  the  north  and  south  by  the  bedrock  highs  of  the  Sioux  Quartzite.  These 
materials  form  low  permeability  boundaries  to  the  aquifer.  Regionally,  the  aquifer  ranges  in 
thickness  from  0  feet  where  the  sediments  pinch  out  along  the  valley  flanks  and  Sioux  Quartzite 
outcrops,  to  as  much  as  50  feet  within  the  south-central  portions  of  the  valley. 

Recharge  of  the  aquifer  is  primarily  by  precipitation  infiltration  and  seepage  from  the  Big 
Sioux  River.  Of  the  precipitation  that  fell  within  the  drainage  area  of  the  Big  Sioux  River 


JoeFoss/SI/Final/February  8,  1996/7: 14am 


3-6 


Figure  3-3.  Soil  Types  of  SDANG  and  Vicinity 
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Figure  3-4.  The  Big  Sioux  Aquifer  at  SDANG  and  Vicinity 
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between  1970  and  1979,  an  estimated  90.5  percent  was  returned  to  the  atmosphere  through 
evapotranspiration,  1.5  percent  was  contributed  to  the  surface  water  runoff,  and  8  percent  was 
added  to  aquifer  storage  (Koch  1982).  Recharge  by  river  seepage  occurs  primarily  in  the 
southern  third  of  the  aquifer  where  seepage  is  induced  by  the  pumping  of  the  city  of  Sioux  Falls 
municipal  well  field.  During  periods  of  low  stream  flow,  as  much  as  95  percent  of  the  stream 
flow  may  infiltrate  into  the  aquifer  in  this  area  (Koch  1982).  Stream  bed  infiltration  rates  have 
been  measured  ranging  from  4  to  7.4  gallons  per  day  per  foot  (gal/day/ft)  and  vary  according 
to  scouring  of  the  stream  bed,  the  influence  of  dams,  dredging  activities,  and  stream  levels 
(Jorgensen  and  Ackroyd  1973). 

Discharge  of  the  aquifer  occurs  through  evapotranspiration  and  seepage  into  the  Big 
Sioux  River  and  by  groundwater  pumpage.  Discharge  by  seepage  from  the  aquifer  into  the  river 
occurs  primarily  in  the  northern  two-thirds  of  the  aquifer.  Groundwater  pumpage  occurs 
primarily  in  the  southern  third  of  the  aquifer  by  the  city  of  Sioux  Falls  municipal  well  field. 
Approximately  3.2  billion  gallons  were  extracted  from  the  aquifer  in  1993. 

The  following  information  represents  average  trends  and  that  the  hydrologic  system  is 
dynamic,  fluemating  seasonally  and  yearly,  depending  on  the  relative  strengths  of  the 
components  of  aquifer  recharge  and  discharge.  Groundwater  table  depths  vary  from  0  to  20  feet 
below  land  surface  (BLS).  Water  table  elevations  range  from  1,400  to  1,470  feet  above  mean 
sea  level  (msl)  in  the  southern  and  northern  portions  of  the  aquifer,  respectively.  Yearly 
groundwater  level  fluctuation  averages  4.2  feet,  depending  on  pumping  and  precipitation  amounts 
(Koch  1982).  Groundwater  levels  tend  to  rise  in  the  spring  and  early  summer  when  precipitation 
(snowmelt  and  rainfall)  infiltration  is  highest.  Levels  are  lower  from  mid-summer  to  late  fall 
when  precipitation  is  low  and  groundwater  pumpage  is  at  a  maximum.  Significant  changes  in 
the  water  levels  in  the  aquifer  depend  upon  recharge  and  withdrawal  rates.  During  the  SI  field 
program,  the  water  table  was  present  at  7  to  9  feet  BLS.  As  a  part  of  their  water  level 
monitoring  program,  the  city  of  Sioux  Falls  has  collected  and  recorded  water  level  measurements 
in  as  many  as  71  monitoring  wells  completed  in  the  Big  Sioux  Aquifer  since  1979.  Currently, 
the  water  levels  in  53  monitoring  wells  are  measured  monthly  and  an  additional  10  monitoring 
wells  are  monitored  2  to  4  times  a  year. 
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In  the  northern  two-thirds  of  the  aquifer,  groundwater  flow  is  generally  north  to  south, 
with  a  component  of  flow  toward  the  river,  where  groundwater  discharges.  In  the  southern  one- 
third  of  the  aquifer,  groundwater  flow  directions  are  influenced  by  pumping  at  the  municipal 
well  field.  Generally,  flow  is  directed  radially  inward  toward  the  central  portion  of  the  valley. 

Hydraulic  conductivity  (K)  values  range  from  1,500  to  6,500  gal/day/ft  (10'2  to 
104  cm/sec)  (Koch  1982).  Hydraulic  conductivity  values  obtained  by  the  city  of  Sioux  Falls  for 
short-term  pumping  tests  of  39  municipal  wells  ranged  between  5.54  x  104  cm/ sec  and 
2.0  x  10'2  cm/sec  (HDR  1990). 

The  primary  use  of  groundwater  in  the  southern  one-third  of  the  Big  Sioux  Aquifer  is  the 
municipal  water  supply  for  the  city  of  Sioux  Falls.  The  production  wells  are  located  in  a  well 
field  that  covers  the  southern  one-third  of  the  aquifer.  The  majority  of  these  wells  are  located 
adjacent  to  the  Big  Sioux  River  to  take  advantage  of  induced  recharge  effects.  Figure  3-4  and 
Table  3-1  show  the  locations  of  the  municipal  wells  and  1994  pumpage  for  the  municipal  water 
supply,  respectively.  In  1994,  total  pumpage  from  these  groundwater  wells  exceeded  3.2  billion 
gallons.  The  well  field  is  augmented  by  two  surface  water  intakes  within  the  Diversion  Channel, 
which  supplied  2  billion  gallons  in  1993.  Municipal  wells  3,  4,  10,  13,  15,  and  23,  located  near 
SDANG,  are  only  pumped  periodically  by  the  city  for  preventive  maintenance  and  are  not 
currently  in  use  for  water  supply.  Relatively  small  amounts  of  groundwater  also  are  used  for 
water  supply  in  small  communities  to  the  north  and  for  irrigation  purposes  throughout  the  valley. 

3.3.2  Site  Hydrology 

The  saturated  outwash  deposits  comprise  the  Big  Sioux  Aquifer  in  the  study  area. 
Characteristics  of  this  aquifer  are  summarized  in  Table  3-2.  Figure  3-5  shows  the  hydrograph 
of  the  water  level  measured  in  1993  in  municipal  wells  4,  10,  14,  and  15  located  near  SDANG. 
The  static  water  level  fluctuations  agree  with  the  seasonal  variations  of  higher  levels  in  the 
summer  and  decreasing  during  the  fall  and  winter.  The  static  water  levels  during  the  SI  were 
higher  than  those  observed  during  the  RI  conducted  at  SDANG  in  1988  and  1989  due  to  higher 
than  normal  precipitation. 
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TABLE  3-1 .  Summary  of  Sioux  Falls,  South  Dakota  Municipal  Water  Supply  Well  Data  (1994) _ 

-  -  —  "  ~  ~  Hours  Pumping 

Year  Depth  Diameter  Gallons  Pumped  Pumped  Rate  Percent 

Type  Constructed  (ft) _ (ft) _ (1993)  (1993)  (GPM)  Of  Total 


Note:  Well  No.  45  has  been  abandoned. 


.•2 

3 

< 

0 

2> 

o 


CD 


-X 
O 
3  O 

js-oc 
<  ^ 


CD 

0 


D_ 

CO 


o  - 


co 


h=  cc 

3 LJ- 

7)  * 
c  O 
<o  CO 


<0 

LL 


X 

3 

g 

co 


CO 

<C 

0 

"D 

0 


O  CC 
-•-»  O 
co  o 
0  “ 
5  £ 

"O  CC 
®  00 
08  <° 

8? 

■*“ 
CO  CO 
CO  . 
.  CO 

o  o 

z  z 

11 


0 

+-* 

o 


3-12 


Table  3-2.  Characteristics  of  the  Big  Sioux  Aquifer 
in  the  Vicinity  of  SDANG,  Joe  Foss  Field,  Sioux  Falls,  South  Dakota 


Parameter 

Municipal  Well  #15* 

Municipal  Well  #23* 

Aquifer  Material 

Glacial  outwash-sandy  gravel 
with  traces  of  silt  and  clay. 

Glacial  outwash-sandy  gravel  with 
traces  of  silt  and  clay. 

Saturated  Thickness 

21.12  feet 

18.95  feet 

Static  Groundwater  Depth 
(Elevation) 

9.23  feet  (1406.39  feet  msl) 

9.9  feet  (1406.77  feet  msl) 

Transmissivity 

68,579  gpd/ft 

63,559  gpd/ft 

Permeability 

3,335  gpd/ft 

3,325  gpd/ft 

Source:  HDR  1990. 
*  See  Figure  3-4. 
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Groundwater  Elevations  - 1994 
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Figure  3-5.  Hydrograph  of  Selected  Municipal  Wells 


During  piezometer  and  monitoring  well  installations  within  Sites  12  and  13,  static  water 
levels  ranged  from  approximately  6  to  7  feet  BLS,  as  shown  in  Figure  3-6.  Flow  direction 
determined  using  data  from  the  three  newly  installed  piezometers  at  Site  12,  was  to  the 
southwest. 

3.4  CRITICAL  HABITATS/ENDANGERED  OR  THREATENED  SPECIES 
3.4.1  Wetlands 

The  U.S.  Fish  and  Wildlife  Service  (USFWS)  recognizes  wetlands  as  vital  resources  for 
migratory  waterfowl;  therefore,  wetlands  are  considered  under  USFWS ’s  "no  net  loss  of 
wetlands"  policy.  As  part  of  the  Federal  Government’s  program  to  preserve  and  enhance  the 
Nation’s  wetlands,  the  National  Wetlands  Inventory  (NWI)  project  has  developed  maps  of 
wetland  types. 

The  NWI  map  of  designated  wetlands  in  the  area  of  SDANG  is  presented  in  Figure  3-7. 
Table  3-3  describes  the  abbreviations  used  in  the  figure.  Most  of  the  wetlands  near  SDANG  are 
temporary.  Several  of  these  small  wetland  areas  are  located  near  the  Base  Fire  Training  Area 
(Site  3).  However,  no  wetlands  have  been  identified  in  or  around  Sites  12  and  13. 


Table  3-3.  Descriptions  of  Wetland  Designations 
for  Sioux  Falls,  South  Dakota  Area 


Wetland  Designation 

Description 

PEMA 

Palustrine,  emergent,  temporarily  flooded 

PEMAx 

Palustrine,  emergent,  temporarily  flooded,  artificially  excavated 

R2UBGx 

Lower  perennial  riverine,  unconsolidated  bottom,  intermittently  exposed,  excavated 

Source:  U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service,  South  Dakota  State  Office  (1989) 


3.4.2  Endangered  and  Threatened  Species 

Information  on  rare  and  threatened  species  that  may  be  found  within  or  near  the  project 
area  was  obtained  from  the  U.S.  Department  of  the  Interior  (DOI)  and  the  South  Dakota 
Department  of  Game,  Fish,  and  Parks.  Table  3-4  lists  these  species  and  their  environment  of 
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Figure  3-7.  Wetlands  in  the  SDANG  Area 
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probable  occurrence.  The  species  consist  of  two  prairie  plants,  an  amphibian,  and  several 
species  of  migratory  birds.  There  is  no  reason  to  expect  that  any  of  these  bird  species  would 
be  attracted  to  the  site,  since  no  critical  habitats  exist  for  these  species  in  the  vicinity  of  the  site. 


Table  3-4.  Endangered  Species  Summary 
for  the  Greater  Sioux  Falls,  South  Dakota  Area 


Rare  and  Unique  Species 

Expected  Occurrence 

Bush  Clover 

Lespedeza  Capitata 

Rare  in  South  Dakota;  occurs  in  native,  tallgrass  prairies 

Compass  Plant 

Silphium  Laciniatum 

Rare  in  South  Dakota;  occurs  in  native,  tallgrass  prairies 

Blanding’s  Turtle 

Emydoidea  Blandingii 

State-threatened  species;  prefers  calm,  shallow  waters,  rich, 
aquatic  vegetation,  and  sandy  uplands  for  nesting 

Federally  Endangered  Species 

Bald  Eagle 

Haliaeetus  Leucocephalus 

Winters  along  the  Missouri  River 

Peregrine  Falcon 

Falco  Peregrinus 

Regarded  as  a  migrant;  usually  associated  with  wetlands  and  open 
areas 

Eskimo  Curlew 

Numenius  Borealis 

A  species  associated  with  native  prairies 

Source:  U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service,  South  Dakota  State  Office  (1989)  South 
Dakota  Department  of  Game  Fish  and  Parks  (1989) 
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4.  FIELD  PROGRAM 


This  section  summarizes  the  field  activities  conducted  at  Site  12  -  Ramp  Area  and 
Site  13  -  Motor  Vehicle  Maintenance  Facility  (MVMF)  at  the  South  Dakota  Air  National  Guard 
(SDANG)  as  part  of  the  Site  Investigation  (SI).  The  rationale  and  methods  used  for  the  geologic 
and  hydrogeologic  investigations,  including  field  screening  activities  and  the  disposal  of  project- 
derived  wastes,  are  discussed.  An  explanation  of  deviations  of  the  field  activities  from  those 
outlined  in  the  approved  SI  Work  Plan  (SAIC  1995)  is  included.  The  results  of  the  field 
activities  are  presented  in  Section  5. 


4.1  GENERAL  APPROACH 

Field  investigation  methods  used  during  the  SI  included  a  soil  organic  vapor  (SOV  or 
"soil  gas")  survey,  subsurface  soil  and  groundwater  sampling  using  a  hydraulic  probe,  and 
installation  of  piezometers  and  monitoring  wells.  Field  screening  activities  were  conducted  to 
identify  potential  contaminant  source  areas.  Local  groundwater  flow  direction  was  estimated 
using  water  level  elevations  from  piezometers  installed  during  the  SI.  The  screening  results  and 
groundwater  flow  direction  were  evaluated  to  determine  the  optimum  locations  of  the  monitoring 
wells.  The  following  approach  was  used  during  the  SI: 


•  An  SOV  survey  was  conducted  at  both  sites  to  define  potential  contaminant  source 
areas.  Soil  gas  samples  were  collected  at  2-foot  intervals  down  to  groundwater  and 
screened  onsite  for  total  petroleum  hydrocarbons  (TPH),  and  benzene,  toluene,  ethyl¬ 
benzene,  and  xylenes  (BTEX).  At  Site  13,  soil  gas  samples  also  were  screened  for 
eight  common  solvents,  including  vinyl  chloride,  chloroform,  1,1,1-trichloroethane, 
trichloroethene,  1,2-dichloroethene,  tetrachloroethene,  and  carbon  tetrachloride. 

•  At  Site  13,  20  groundwater  samples  were  collected  using  a  hydraulic  probe  and 
screened  in  the  onsite  laboratory  for  TPH,  BTEX,  and  eight  common  solvents. 

•  Soil  samples  were  collected  using  a  hydraulic  probe.  Two  soil  samples  from  each 
sampling  location  were  selected  for  offsite  laboratory  analyses.  Samples  were  chosen 
based  on  the  screening  results  from  each  2-foot  interval.  Soils  were  analyzed  for  TPH 
and  BTEX;  at  Site  13,  soil  samples  also  were  analyzed  for  eight  common  solvents. 

•  At  Site  12,  five  groundwater  samples  were  collected  (one  from  each  of  the  five  soil 
sampling  locations).  These  samples  were  analyzed  at  the  offsite  laboratory  for  TPH 
and  BTEX. 
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•  Three  2-inch  diameter  piezometers  were  installed  to  a  depth  of  15  feet  below  land 
surface  (BLS).  Groundwater  flow  direction  was  calculated  using  water  level 
measurements  from  the  piezometers. 

•  Five  4-inch  diameter  monitoring  wells  were  installed  at  Site  12  to  15  feet  BLS. 

•  One  2-inch  diameter  monitoring  well  was  installed  at  Site  13  to  20  feet  BLS. 
Groundwater  samples  were  analyzed  for  TPH,  BTEX,  and  eight  common  solvents. 

•  One  sample  was  collected  from  each  monitoring  well  boring  for  laboratory 
geotechnical  testing  (maximum  depth  of  15  feet). 

4.2  FIELD  ACTIVITIES 

Field  activities  conducted  as  part  of  the  SI  at  SDANG  included  an  SOV  survey,  sampling 
soil  and  water  using  a  hydraulic  probe,  onsite  screening  of  samples,  piezometer  installation,  and 
monitoring  well  installation  and  sampling.  The  following  subsections  present  the  methods  and 
procedures  for  these  activities.  All  field  activities  were  documented  in  the  field  logbook 
(Appendix  L).  Results  of  all  SI  field  activities  are  presented  in  Section  5. 

4.2.1  Soil  Organic  Vapor  Survey 

An  SOV  survey  was  conducted  at  both  sites  to  identify  potential  contaminant  source 
areas.  An  electric  hammer  was  used  to  core  a  2-inch  diameter  hole  through  the  concrete  where 
necessary  to  initiate  sampling  activity.  Prior  to  sampling,  the  SOV  sampling  equipment  was 
purged  with  ambient  air  filtered  through  an  organic  vapor  filter  cartridge.  Interconnected  3 -foot 
lengths  of  1-inch  diameter  steel  pipe  were  then  advanced  to  the  appropriate  sampling  depth  using 
a  truck-mounted  hydraulic  probe.  The  bottom  of  the  pipe  was  opened  and  a  small  diameter 
stainless  steel  probe  attached  to  a  length  of  Teflon®  tubing  was  lowered  through  the  steel  casing 
to  the  bottom  of  the  hole  and  screwed  into  a  fitting  at  the  bottom  end  of  the  pipe.  The 
attachment  to  this  fitting  ensures  that  the  sample  comes  from  the  soil  at  that  interval  and  not 
from  the  inside  of  the  steel  pipe.  In  situ  soil  gas  was  withdrawn  through  the  probe  and  used  to 
purge  the  sampling  equipment.  A  second  sample  of  soil  gas  was  withdrawn  through  the  probe 
into  a  pre-evacuated,  self  sealing,  U.S.  Environmental  Protection  Agency  (EPA)-approved  clean 
glass  vial  at  a  pressure  of  two  atmospheres.  The  glass  vials  were  then  taken  to  the  onsite 
laboratory  for  analysis  by  gas  chromatography  (GC). 
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SOV  samples  were  taken  at  2-foot  intervals,  starting  at  2  feet  BLS,  until  groundwater  was 
encountered.  Samples  were  started  at  a  depth  of  2  feet  BLS  because  of  the  thickness  of  the 
concrete  at  Site  12  and  the  asphalt  at  Site  13.  Soil  gas  samples  were  collected  to  a  maximum 
depth  of  8  feet  BLS.  SOV  survey  results  are  presented  in  Appendix  A. 

4.2.2  Groundwater  Field  Screening 

Groundwater  samples  at  Site  12  were  collected  for  offsite  screening  of  BTEX  and  TPH 
(see  Section  4.2.4).  At  Site  13,  20  groundwater  samples  were  collected  and  screened  onsite  for 
BTEX,  TPH,  and  eight  common  solvents.  The  truck-mounted  hydraulic  probe  was  used  to 
advance  interconnected  3-foot  lengths  of  1.25-inch  diameter  steel  pipe  into  groundwater.  The 
steel  pipe  was  then  replaced  with  a  slotted  0.5-inch  diameter  polyvinyl  chloride  (PVC)  temporary 
well  point.  Groundwater  samples  were  collected  with  a  stainless  steel  mini-bailer.  Two  to  three 
40-mL  EPA-clean  glass  volatile  organic  analysis  (VOA)  vials  were  filled  for  each  sample, 
depending  on  the  productivity  of  the  well.  Samples  were  analyzed  at  the  onsite  laboratory. 

4.2.3  Soil  Field  Screening 

Soil  samples  were  collected  at  Sites  12  and  13  using  the  hydraulic  probe.  The  sampling 
team  collected  samples  at  2-foot  intervals  until  groundwater  was  encountered,  according  to 
direction  from  the  Air  National  Guard  Readiness  Center  (ANG)  (see  Section  4.6).  Soil  samples 
from  each  sampling  interval  were  screened  at  the  onsite  laboratory  (TARGET)  using  the  GC. 
Using  data  from  the  screening  analyses,  two  samples  were  selected  from  each  sampling  point, 
for  analysis  by  the  offsite  laboratory  (Maxim  Technologies,  Inc.,  formerly  Huntington 
Engineering  and  Environmental,  Inc.). 

Soil  samples  were  collected  by  hydraulically  driving  a  1.25-inch-diameter  piston-type 
sampler  to  the  top  of  the  desired  sample  interval.  The  piston  within  the  sampler  was  then 
removed  and  the  sample  corer  was  advanced  to  collect  a  2-foot  core.  The  soil  core  was 
contained  in  a  non-reactive  plastic  liner.  The  liner  was  opened  and  screened  for  volatile  organic 
compounds  (VOCs)  with  a  photoionization  detector  (PID).  Geologic  characteristics  were 
described  on  boring  logs  (the  boring  logs  are  presented  in  Appendix  B).  Soil  was  removed  from 
the  liner  and  placed  in  the  appropriate  sample  containers.  The  samples  were  placed  in  a  cooler 
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with  ice  until  they  could  be  analyzed  by  the  onsite  laboratory.  Two  samples  from  each  point 
were  sent  to  the  offsite  laboratory.  Sample  selection  was  based  on  the  onsite  laboratory 
screening  results;  samples  with  the  highest  concentrations  of  contaminants  were  sent  to  the 
offsite  laboratory  for  analysis.  If  contaminants  were  not  detected  in  any  samples  from  a  given 
location,  the  first  and  last  sample  intervals  were  sent  for  offsite  laboratory  analysis. 

4.2.4  Groundwater  Screening 

Groundwater  samples  were  collected  at  the  same  locations  as  the  soil  samples  at  Site  12, 
with  the  hydraulic  probe.  Interconnected  3-foot  lengths  of  1.25-inch-diameter  steel  pipe  were 
advanced  5  feet  below  the  groundwater  interface  to  ensure  a  sufficient  supply  of  groundwater 
and  allow  samples  to  be  collected.  Once  the  sampling  depth  was  achieved,  the  pipe  was  raised 
2  feet  to  expose  the  stainless  steel  screen.  Teflon®  tubing  was  inserted  down  the  inside  of  the 
pipe  to  the  screened  interval.  The  Teflon®  tubing  was  equipped  with  a  stainless  steel  bottom 
check  valve.  By  raising  and  lowering  the  tubing  at  the  surface,  groundwater  was  drawn  up  into 
the  tubing  to  the  surface,  approximately  8  feet,  where  the  groundwater  was  collected  directly 
into  the  appropriate  sample  containers.  The  samples  were  placed  in  a  cooler  with  ice  and  sent 
to  the  offsite  laboratory  for  analysis.  These  samples  were  analyzed  for  TPH  and  BTEX. 

4.2.5  Piezometer  Installation 

The  three  piezometers  were  installed  using  a  hollow-stem  auger.  Continuous-flight 
hollow-stem  augers  were  operated  from  a  truck-mounted  drilling  rig.  The  augers  were  rotated 
to  advance  the  boring  and  lift  the  formation  materials  (cuttings)  to  the  surface.  After  drilling  to 
the  target  depth  of  15  feet  BLS  with  the  auger,  the  piezometers  were  installed.  The  piezometers 
were  constructed  of  2-inch  diameter,  flush  threaded,  schedule  40  PVC  casing  and  screens  with 
a  0.010-inch  slot  that  meet  ANG  and  State  of  South  Dakota  well  construction  standards.  Each 
piezometer  was  completed  with  a  10-foot  screen  installed  2  feet  above  the  water  table. 

The  sand  pack  surrounding  the  piezometer  extended  from  1  foot  below  the  bottom  to 
1  foot  above  the  top  of  the  piezometer  screen.  Tremie  pipe  conveyed  properly  sized,  clean, 
bagged  silica  sand  to  the  annulus.  A  2-foot  bentonite  seal  was  placed  above  the  sand  pack.  The 
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remainder  of  the  annulus  was  filled  with  cement  grout  to  the  surface  to  prevent  the  vertical  flow 
of  water  along  the  casing. 

All  piezometers  were  finished  flush  with  the  land  surface.  The  PVC  casing  was  cut  2  to 
3  inches  BLS  and  completed  with  a  protective  locking  cap  consisting  of  a  cast-iron  valve  box 
assembly.  The  valve  box  was  placed  in  the  center  of  the  hole.  Each  piezometer  was  fitted  with 
a  water-tight  compression  casing  cap  to  prevent  surface  water  infiltration.  The  piezometer 
number  was  clearly  marked  on  each  valve  box  lid  and  well  casing.  All  piezometer  assemblies 
were  secured  with  keyed-alike  brass  or  stainless  steel  locks.  Construction  diagrams  for  all 
piezometers  are  presented  in  Appendix  C. 

4.2.6  Monitoring  Well  Installation 

Monitoring  wells  were  installed  using  a  hollow-stem  auger.  Monitoring  wells  were 
constructed  of  4-inch  inside  diameter  (ID),  flush  threaded,  schedule  40  PVC  casing  and 
0.010-inch  slotted  screens  that  meet  ANG  and  State  of  South  Dakota  well  construction  standards. 
Monitoring  wells  were  completed  to  a  depth  of  15  feet  BLS.  Each  monitoring  well  was 
constructed  with  2  feet  of  the  10-foot  screen  above  the  water  table. 

The  sand  pack  surrounding  the  monitoring  well  extended  from  1  foot  below  the  bottom 
of  the  monitoring  well  screen  to  1  foot  above  the  top  of  the  screen.  A  2-foot  bentonite  seal  was 
placed  above  the  sand  pack.  The  annulus  above  the  bentonite  seal  was  filled  with  cement  grout 
to  the  surface  to  prevent  the  vertical  flow  of  water  along  the  casing. 

All  monitoring  wells  were  finished  flush  with  the  land  surface.  The  casing  was  cut  2  to 
3  inches  BLS  and  installed  with  a  protective  locking  cap  consisting  of  a  cast-iron  valve  box 
assembly.  The  valve  box  was  placed  in  the  center  of  the  hole  with  the  top  flush  with  the  ground 
surface.  Each  monitoring  well  was  fitted  with  a  water-tight  compression  casing  cap  to  prevent 
surface  water  infiltration.  Each  monitoring  well  number  was  clearly  marked  on  the  valve  box 
lid  and  well  casing.  All  monitoring  wells  were  secured  with  keyed-alike  brass  locks. 
Construction  diagrams  for  monitoring  wells  are  presented  in  Appendix  D. 
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4.2.7  Monitoring  Well  Development 

The  monitoring  wells  were  developed  within  24  to  48  hours  of  installation  in  accordance 
with  the  SI  Work  Plan  (SAIC  1995).  This  interval  allowed  sufficient  time  for  the  grout  to  set. 
Each  monitoring  well  was  developed  by  surging  and  pumping  until  well  water  was  clear  and  free 
of  sand,  and  until  specific  conductivity,  temperature,  and  pH  measurements  had  stabilized.  A 
calibrated  meter  was  used  to  measure  the  temperature,  pH,  and  specific  conductivity.  The 
development  water  was  contained  until  approval  for  discharge  to  the  sanitary  sewer  could  be 
obtained  from  the  city  of  Sioux  Falls  Environmental  Compliance  Manager.  Well  development 
forms  are  provided  in  Appendix  K. 

4.2.8  Monitoring  Well  Sampling 

Prior  to  sampling,  all  wells  were  purged  a  minimum  of  five  well  volumes  with  a  stainless 
steel  submersible  pump  or  a  disposable  polypropylene  bailer  in  accordance  with  the  SI  Work 
Plan  (SAIC  1995).  Temperature,  pH,  and  specific  conductivity  were  measured  at  regular 
intervals  as  well  volumes  were  removed.  When  three  consecutive  measurements  were  stable, 
purging  was  considered  complete. 

Groundwater  samples  were  collected  immediately  after  purging,  using  a  disposable 
polypropylene  bailer  lowered  into  the  well  on  a  nylon  rope.  The  groundwater  was  dispensed 
directly  from  the  bailer  into  sample  bottles  containing  a  hydrochloric  acid  preservative.  The 
samples  were  immediately  placed  into  a  cooler  with  ice  (Appendix  F  provides  the  chain-of- 
custody  forms  that  document  the  transfer  of  samples).  The  bailer  and  length  of  rope  were 
disposed  of  after  each  sample  was  collected.  The  submersible  pump  and  water  level  indicator 
were  decontaminated  in  accordance  with  the  SI  Work  Plan  before  each  use  (SAIC  1995). 
Appendix  K  provides  the  field  sampling  forms  that  document  groundwater  sampling  activities. 

4.3  SI  PROGRAM  AT  SITE  12  -  RAMP  AREA 

The  SI  program  at  Site  12  -  Ramp  Area  included  an  SOV  survey,  soil  sampling  using  a 
hydraulic  probe,  collection  of  groundwater  screening  samples,  piezometer  and  monitoring  well 


JoeFoss/SI/Final/February  8,  1996/7: 16am 


4-6 


installation,  and  monitoring  well  sampling.  The  suspected  contaminants  at  Site  12  included  TPH 
and  BTEX.  Investigation  results  for  Site  12  are  presented  in  Section  5.1. 

4.3.1  SOV  Survey 

Fifty  SOV  sampling  locations  were  established  at  Site  12,  as  shown  in  Figure  4-1. 
Thirty-five  points  were  placed  on  a  grid  300  by  200  feet  with  a  50-foot  spacing  between  points. 
This  grid  encompasses  the  previously  excavated  Areas  1  and  2.  Some  of  the  grid  points  had  to 
be  relocated  in  the  northeast  comer  because  a  water  pipe  was  present  at  shallow  depth  beneath 
Site  12.  The  city  of  Sioux  Falls  confirmed  the  location  of  the  water  line  and  requested  that  SOV 
sampling  be  conducted  at  least  20  feet  away  from  the  pipe’s  marked  location. 

Based  on  the  screening  results  of  the  original  35  SOV  points,  15  points  were  added  to 
better  define  the  potential  contaminant  source  areas.  Four  additional  points  were  located  around 
point  GS12-1 1 ,  where  total  xylenes  were  detected  (the  concentration  was  below  reporting  limits). 
Eleven  additional  points  were  located  around  GS 12-19,  which  was  the  only  other  point  of  the 
original  35  where  contaminants  were  detected.  Additional  points  were  first  located  25  feet  from 
GS12-11  and  GS12-19.  If  contaminants  were  not  detected  at  this  position,  another  sample  was 
taken  12.5  feet  from  the  original  location  where  contaminants  were  detected.  Contaminants  were 
detected  west  of  GS12-19,  at  grid  point  GS12-37.  One  additional  sample  was  collected  12.5  feet 
to  the  west  of  GS12-19.  Two  samples  were  taken  25  feet  from  GS12-37,  one  to  the  north  and 
one  to  the  south.  Three  SOV  sampling  points  were  located  50  feet  east  of  GS12-19— one  point 
was  located  directly  east,  and  the  other  two  were  located  25  feet  north  and  south  of  GS  12-19. 
A  buried  water  line  25  feet  east  of  GS12-19  interfered  with  SOV  sampling  at  that  location. 

At  each  sampling  point,  three  SOV  samples  (at  2,  4,  and  6  feet  BLS)  were  collected. 
The  first  sample  was  collected  at  a  depth  of  2  feet  BLS  due  to  the  thickness  of  the  concrete  (8  to 
16  inches)  and  the  gravel  underneath.  Groundwater  was  encountered  at  approximately  7  feet 
BLS,  which  prevented  SOV  sampling  at  depths  below  the  6-foot  interval.  The  SOV  survey 
results  are  discussed  in  their  entirety  in  Appendix  A. 
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4.3.2  Soil  and  Groundwater  Screening 

Based  on  the  findings  of  the  SOV  survey  and  the  historical  groundwater  flow  direction, 
five  soil  sampling  points  were  located  at  Site  12,  as  shown  in  Figure  4-2.  Soil  samples  were 
collected  as  described  above,  at  2-foot  intervals  until  groundwater  was  encountered  (2  to  4, 

4  to  6,  and  6  to  8  feet  BLS).  The  0-  to  2-foot  interval  sample  was  not  collected  because 
concrete  (up  to  16  inches  thick)  and  the  underlying  gravel  occupied  this  entire  interval.  One  soil 
sample  was  collected  at  each  interval  for  screening  by  the  onsite  laboratory.  The  screening  data 
were  used  to  select  samples  for  analyses  by  the  offsite  laboratory.  Two  samples  from  each  of 
the  five  locations  were  sent  to  the  offsite  laboratory  (10  soil  samples  total  at  Site  12).  Soil 
results  for  Site  12  are  presented  in  Section  5.1  and  Appendix  A. 

Groundwater  screening  samples  were  collected  for  offsite  laboratory  analysis  of  BTEX 
and  TPH.  Temporary  well  points  were  installed  at  the  same  five  sampling  locations  used  for 
soils  (Figure  4-2).  Samples  were  then  collected  as  described  in  Section  4.2.4.  Five 
groundwater  samples  and  a  duplicate  were  sent  to  the  offsite  laboratory.  Site  12  groundwater 
screening  results  are  presented  in  Section  5.1. 

4.3.3  Piezometer  Installation 

Three  piezometers  were  installed  to  provide  information  on  groundwater  flow  direction. 
Piezometer  PZ-01  is  located  north  of  Building  33,  north  of  the  ramp  and  the  taxiway.  PZ-02 
is  located  northeast  of  Building  40.  PZ-03  is  located  north  of  Building  36.  The  latter  two 
piezometers  are  in  the  grassy  area  between  the  buildings  and  the  ramp  (see  Figure  3-6). 
Groundwater  was  encountered  at  approximately  7  feet  BLS,  which  is  unusually  high  compared 
to  groundwater  elevations  measured  in  previous  months  at  the  city  of  Sioux  Falls  production 
wells.  The  piezometer  boring  was  drilled  to  16  feet  BLS.  The  10-foot  screen  was  placed 
between  5  and  15  feet  BLS,  and  the  sand  pack  was  placed  between  4  and  16  feet.  One  foot  of 
sand  was  placed  above  the  screen  because  of  the  high  water  level.  A  2-foot  bentonite  seal, 
followed  by  1  foot  of  grout,  filled  the  remainder  of  the  annulus  in  each  piezometer.  A  surface 
pad  and  protective  cover  were  installed  and  clearly  marked,  as  shown  in  the  construction 
diagrams  presented  in  Appendix  C. 
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Water  levels  were  measured  during  monitoring  well  sampling  using  an  electronic 
sounder.  Water  level  measurements  indicate  that  the  groundwater  flow  direction  is  to  the 
southwest.  Historically,  in  the  vicinity  of  Site  12,  groundwater  flow  direction  has  been  to  the 
southeast  or  northwest,  possibly  induced  by  pumping  at  nearby  municipal  wells.  The  observed 
change  in  flow  direction  is  thought  to  be  the  result  of  the  removal  of  the  influence  of  nearby 
production  wells,  since  these  wells  are  no  longer  in  use  for  production. 

4.3.4  Monitoring  Well  Installation  and  Sampling 

Five  wells  were  installed  at  Site  12,  both  downgradient  and  upgradient  of  the  suspected 
contaminant  source  areas  and  the  excavated  Areas  1  and  2  (see  Figure  4-2). 

All  monitoring  wells  were  installed  in  the  same  manner.  The  boreholes  for  the  wells 
were  drilled  to  16  feet  BLS.  One  geotechnical  soil  sample  was  collected  from  each  of  the 
monitoring  well  borings  (see  Appendix  J).  The  well  screen  extended  from  5  to  15  feet  BLS. 
The  sand  pack  extended  from  4  to  16  feet  BLS.  As  with  the  piezometers,  the  bentonite  seal  was 
placed  from  2  to  4  feet  BLS  and  the  grout  was  placed  from  1  to  2  feet  BLS.  Well  completion 
diagrams  are  presented  in  Appendix  D. 

Well  development  and  purging  was  conducted  as  described  in  Section  4.2.8.  Five 
groundwater  samples  were  collected  at  Site  12  according  to  the  procedures  described  in 
Section  4.2. 

4.4  SI  PROGRAM  AT  SITE  13  -  MVMF 

The  SI  program  at  Site  13  -  MVMF  included  an  SOV  survey,  soil  and  groundwater 
sampling  using  a  hydraulic  probe,  monitoring  well  installation,  and  groundwater  sampling.  The 
suspected  contaminants  at  Site  13  included  TPH,  BTEX,  and  eight  common  solvents,  including 
vinyl  chloride,  chloroform,  1,1,1-trichloroethane,  trichloroethene,  1,2-dichloroethene, 
tetrachloroethene ,  and  carbon  tetrachloride.  The  investigation  results  for  Site  13  are  presented 
in  Section  5.2. 
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4.4.1  SOV  Survey 

Six  SOV  survey  locations  were  established  at  Site  13,  as  shown  in  Figure  4-3.  Four 
samples  were  collected  at  each  point:  one  each  at  2,  4,  6,  and  8  feet  BLS.  Groundwater  was 
encountered  at  approximately  the  8-foot  interval,  which  prevented  SOV  sampling  beyond  this 
depth.  Four  SOV  points  were  arranged  around  the  pump  island  (one  each  to  the  north,  south, 
east,  and  west).  A  fifth  survey  point  was  located  above  the  underground  fuel  lines  that  supply 
the  pumps.  A  sixth  survey  point  was  located  between  the  protective  posts  on  the  south  side  of 
the  island,  where  odors  were  first  discovered  by  construction  workers  digging  the  post  holes. 
The  SOV  survey  results  are  discussed  in  their  entirety  in  Appendix  A. 

4.4.2  Groundwater  Screening 

Twenty  groundwater  screening  samples  were  collected  and  analyzed  by  the  onsite 
laboratory  for  TPH,  BTEX,  and  solvents.  Groundwater  sampling  locations  were  established 
using  a  10-foot  grid  system  around  the  pump  island  and  fuel  lines,  as  shown  in  Figure  4-3.  The 
hydraulic  probe  was  used  to  insert  a  temporary  well  point  whereby  groundwater  could  be 
sampled.  The  groundwater  analyses  results  at  Site  13  are  discussed  in  Section  5.2.3  and 
presented  in  Appendix  A. 

4.4.3  Soil  Screening 

Based  on  the  results  of  the  SOV  and  groundwater  survey,  four  soil  sampling  locations 
were  chosen  at  Site  13,  as  shown  in  Figure  4-4.  At  each  point,  samples  were  collected  at  four 
depths:  3  feet,  3  to  5  feet,  5  to  7  feet,  and  7  to  9  feet  BLS.  Groundwater  was  encountered  at 
approximately  9  feet  BLS  in  this  area.  Samples  were  not  collected  below  the  water  table.  Two 
sets  of  samples  were  collected:  one  for  the  onsite  laboratory  and  one  for  the  offsite  laboratory. 
After  the  screening  sample  was  analyzed  by  the  onsite  laboratory,  two  samples  per  location  were 
selected  for  offsite  analysis.  Samples  with  the  highest  concentrations  of  contaminants  at  every 
location  were  analyzed  by  the  offsite  laboratory.  If  the  screening  samples  did  not  exhibit 
contamination,  the  first  and  last  sample  intervals  were  sent  for  offsite  laboratory  analyses.  A 
minimum  of  two  samples  per  location  (a  total  of  eight  samples)  were  sent  for  offsite  analysis 
from  Site  13.  The  soil  analyses  results  are  discussed  in  Section  5.2.2. 
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Figure  4-4.  Sampling  Points  at  Site  13 
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4.4.4  Monitoring  Well  Installation 

One  2-inch  PVC  monitoring  well  was  installed  at  Site  13,  downgradient  (southwestward) 
from  the  suspected  contaminant  source  area.  The  hydraulic  gradient  at  Site  13  is  assumed  to  be 
similar  to  that  observed  at  Site  12,  based  on  the  similarities  in  topography,  geology,  and  the 
short  distance  between  the  two  sites.  Monitoring  well  MW1-13  was  located  at  the  south  end  of 
the  pump  island  between  the  two  protective  posts,  as  Figure  4-4  shows.  Groundwater  flow  is 
to  the  southwest,  and  MW13-1  was  placed  to  intercept  any  contamination  migrating  from  the 
south  end  of  the  pump  island.  The  well  boring  was  drilled  to  20  feet  BLS  and  completed  as 
shown  in  Appendix  D.  A  geotechnical  soil  sample  was  collected  from  the  well  boring.  The 
geotechnical  data  are  presented  in  Appendix  J. 

4.4.5  Monitoring  Well  Sampling 

Well  development  and  purging  proceeded  as  described  in  Section  4.2.  One  groundwater 
sample  and  one  duplicate  sample  were  collected  from  well  MW13-1. 

4.5  INVESTIGATION-DERIVED  WASTE  HANDLING 

Investigation-derived  waste  (IDW)  for  the  SI  at  Sites  12  and  13  were  handled  and 
disposed  of  in  accordance  with  state  and  local  regulations  by  the  SDANG  Base  Office  of  Civil 
Engineering. 

SDANG  received  permission  from  the  Utilities  Department’s  Environmental  Compliance 
Manager  to  discharge  well  development  water  into  the  city  of  Sioux  Falls  sanitary  sewer.  The 
conditions  of  the  approval  were  as  follows;  1)  the  volume  shall  not  exceed  2,500  gallons,  2)  the 
water  must  be  placed  in  a  container  and  monitored  before  it  is  discharged,  3)  the  wastewater 
must  be  discharged  into  a  designated  manhole,  and  4)  the  wastes  must  be  discharged  on  July  17 
and  18,  1995  (see  Appendix  H).  Approximately  1,100  gallons  were  discharged  to  the  sanitary 
sewer.  The  water  was  pumped  from  the  wells  into  a  tank;  no  sheen  was  visible  and  the  PID  did 
not  detect  VOCs  in  the  water.  Well  development  water  was  discharged  into  the  designated 
manhole  on  the  dates  specified. 
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Nineteen  drums  of  soil  cuttings  were  generated  during  piezometer  and  monitoring  well 
installation.  These  drums  were  staged  behind  Building  47  on  the  blacktop  parking  area.  The 
disposition  of  these  drums  was  completed  on  August  31,  1995,  following  review  of  the  soil 
sample  analyses  results.  All  drums  were  labeled  to  define  the  contents,  soil  borings  from  which 
the  cuttings  originated,  and  dates  filled.  Soil  cuttings  were  disposed  of  along  the  airport 
perimeter  road  south  of  Building  10. 

4.6  DEVIATIONS  FROM  WORK  PLAN 

Deviations  from  the  approved  SI  Work  Plan  (SAIC  1995)  resulted  in  minor  impacts  to 
the  scope  and  method  of  accomplishing  the  field  program.  No  deviation  had  an  impact  on 
defining  the  nature  and  extent  of  contamination  at  Sites  12  and  13,  or  on  data  quality.  All 
deviations  were  documented  on  field  change  order  forms  for  approval  by  ANG  (see 
Appendix  M). 

The  approved  SI  Work  Plan  (SAIC  1995)  specified  300  SOV  samples  at  Site  12  and  25 
SOV  samples  at  Site  13.  Because  groundwater  was  present  at  depths  of  7  and  9  feet  BLS  at 
Sites  12  and  13,  respectively,  SOV  samples  could  not  be  collected  at  all  of  the  proposed  depth 
intervals.  At  Site  12,  152  SOV  samples  were  collected  and  24  SOV  samples  were  collected  at 
Site  13. 

At  the  request  of  ANG,  five  hydraulic  probe  sampling  points  were  sampled  at  Site  12 
instead  of  the  eight  points  proposed  in  the  SI  Work  Plan  (SAIC  1995). 

At  Site  12,  five  4-inch  monitoring  wells  were  installed.  The  SI  Work  Plan  (SAIC  1995) 
specified  four  wells  in  this  area.  This  change  was  made  at  the  request  of  ANGRC  to  better 
characterize  the  nature  and  extent  of  contamination  at  the  site.  Two  2-inch  monitoring  wells 
were  specified  in  the  SI  Work  Plan  for  Site  13  (SAIC  1995).  Only  one  well  was  installed  at  the 
request  of  ANG.  This  decision  was  based  on  SOV  and  field  screening  results  in  which  no  major 
contamination  was  detected  at  the  site. 
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Monitoring  wells  were  completed  at  15  feet  BLS  because  of  high  groundwater  levels 
instead  of  the  proposed  depth  of  25  feet  specified  in  the  SI  Work  Plan  (SAIC  1995).  This 
change  was  made  at  the  request  of  ANG.  A  related  change  was  the  completion  of  monitoring 
wells  and  piezometers  with  the  sand  pack  extending  1  foot  instead  of  2  feet  above  the  screen. 
This  modification  was  made  when  shallower  wells  and  piezometers  were  requested. 


All  monitoring  wells  were  sampled  using  disposable  polypropylene  bailers  rather  than  the 
reusable  stainless  steel  bailers  specified  in  the  SI  Work  Plan  (SAIC  1995).  This  change  resulted 
in  reducing  the  volume  of  decontamination  fluids  to  be  disposed  of,  and  reduced  the  potential 
for  cross-contamination  of  wells  using  incompletely  decontaminated  bailers. 
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5.  SITE  INVESTIGATION  RESULTS 


This  section  presents  the  results  of  the  Site  Investigation  (SI)  at  Site  12  -  Ramp  Area  and 
Site  13  -  Motor  Vehicle  Maintenance  Facility  (MVMF).  All  data  presented  in  this  section  have 
been  validated  according  to  U.S.  Environmental  Protection  Agency  (EPA)  guidance  and  the 
Quality  Assurance  Project  Plan  (QAPP)  prepared  for  this  SI.  This  includes  the  field  screening 
data  and  laboratory  data  for  soil  and  groundwater  samples.  Soil  and  groundwater  screening  data 
were  collected  in  order  to  identify  the  optimum  locations  for  monitoring  wells,  and  are  not 
comparable  in  quality  to  the  data  from  the  environmental  and  quality  control  (QC)  samples. 
Both  field  and  laboratory  analytical  data  have  been  evaluated  for  precision,  accuracy, 
representativeness,  comparability,  and  completeness  (PARCC).  Analytical  results  from  the 
offsite  laboratory  (Maxim  Technologies,  Inc.)  are  provided  in  Appendix  E.  The  quality  of  these 
data  is  considered  acceptable  for  the  purposes  of  this  investigation.  The  data  quality  assessment 
is  presented  in  Appendix  J. 

5.1  SITE  12  -  RAMP  AREA  RESULTS 

5.1.1  Screening  Activity  Results 

The  results  of  the  soil  organic  vapor  (SOV)  survey  and  hydraulic  probe  activities  are 
contained  in  Appendix  A.  The  screening  data  indicated  contamination  in  subsurface  soils  east 
of  Area  1.  Groundwater  screening  samples  did  not  exhibit  contamination  with  either  benzene, 
toluene,  ethylbenzene,  and  xylenes  (BTEX)  or  total  petroleum  hydrocarbons  (TPH). 

5.1. 1.1  SOV  Survey 

TPH,  ethylbenzene,  and  xylenes  were  detected  in  soil  gas  samples  immediately  east  of 
Area  1.  The  maximum  concentrations  of  these  analytes  were  391.7  micrograms  per  liter- volume 
(/ig/L-v)  TPH  (4  feet  BLS),  and  59.2  /ag/L-v  xylenes  (4  feet  BLS).  These  maximum 
concentrations  were  all  located  at  SOV  point  19,  approximately  50  feet  due  east  of  the  Area  1 
boundary,  as  shown  in  Figure  5-1.  The  maximum  concentration  of  19.37  /tg/L-v  ethylbenzene 
(2  feet  BLS)  was  located  at  SOV  point  50,  approximately  12.5  feet  due  east  of  the  Area  1 
boundary.  TPH  and  xylene  contamination  in  soils,  indicated  by  soil  gas  results,  appears  to  be 
most  widespread  in  the  6-foot  sampling  interval.  No  contaminants  of  interest  were  detected  in 
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the  SOV  samples  located  east  of  the  buried  water  line  that  lies  to  the  east  of  Area  1.  No 
detectable  amounts  of  the  contaminants  of  interest  were  found  during  the  SOV  survey  in  the 
sampling  locations  to  the  north,  south,  or  west  of  Area  1.  Table  5-1  (page  5-4)  summarizes  the 
results  of  the  SOV  survey  at  Site  12. 

5. 1.1. 2  Soil  Screening 

Five  sampling  locations  at  Site  12  were  screened  for  TPH  and  BTEX.  BTEX  compounds 
were  not  detected  in  any  of  the  samples.  TPH  was  detected  at  GS05,  in  both  the  4-  and  6-foot 
intervals,  at  5  and  10  mg/kg,  respectively,  as  shown  in  Figure  5-2.  TPH  also  was  detected  in 
the  2-foot  interval  at  GS03,  at  10  mg/kg.  Table  5-2  summarizes  the  soil  field  screening  results 
for  Site  12. 


Table  5-2.  Site  12  Soil  Field  Screening*  Summary  of  Results 


Parameter 

Detection 

Limit 

GS03-1 
(2-4  ft) 

GS05-2 
(4-6  ft) 

GS05-3 
(6-8  ft) 

Benzene 

0.1  mg/kg 

ND 

ND 

ND 

Toluene 

0. 1  mg/kg 

ND 

ND 

ND 

Ethylbenzene 

0.1  mg/kg 

ND 

ND 

ND 

Total  Xylenes 

0.1  mg/kg 

ND 

ND 

ND 

TPH 

5  mg/kg 

10 

5 

10 

*  Analyzed  by  onsite  laboratory. 

Note:  Refer  to  Figure  5-2  for  sample  locations. 


5. 1.1. 3  Groundwater  Screening 

Groundwater  screening  was  conducted  at  Site  12  at  the  same  locations  as  the  soil 
screening  sampling  points.  Samples  were  collected  using  the  manual  positive  displacement 
method  described  in  Section  4.  The  samples  were  sent  to  the  offsite  laboratory  for  BTEX  and 
TPH  analyses.  TPH  as  gasoline  was  detected  at  70  /zg/L  in  GW12-6,  a  duplicate  of  GW12-5, 
but  not  in  GW12-5.  No  other  contaminants  were  detected. 
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Table  5-1.  Site  12  Soil  Organic  Vapor  Survey  Summary  of  Results 
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5.1.2  Soils 


Subsurface  soil  samples  were  collected  at  five  locations  at  Site  12  for  offsite  laboratory 
analyses  of  BTEX  and  TPH.  TPH  as  gasoline  was  detected  in  samples  GS05-3  (6  to  8  feet  BLS) 
and  GS06-2  (4  to  6  feet  BLS,  a  duplicate  of  GS05),  at  concentrations  of  94  and  10  /zg/kg, 
respectively,  as  shown  in  Figure  5-3.  Both  of  these  measurements  indicated  higher  boiling-point 
hydrocarbons  that  are  not  typical  of  gasoline.  The  sampling  location  is  the  easternmost  of  the 
five  points.  No  other  TPH  or  BTEX  compounds  were  detected  in  soil  samples  at  Site  12. 
Table  5-3  summarizes  the  concentrations  of  TPH  and  BTEX  detected  in  the  soil  at  Site  12. 


Table  5-3.  Site  12  Soil*  Summary  of  Results 


Parameter 

MDL 

GS05-3 
(6-8  ft  BLS) 

Benzene 

1  jtg/kg 

ND 

Toluene 

1  fig/kg 

ND 

Ethylbenzene 

1  Mg/kg 

ND 

Total  Xylenes 

1  fig/kg 

ND 

TPH 

7  jig/kg 

94  Mg/kg  (0.094  ppm) 

*  Analyzed  by  offsite  laboratory. 

MDL  -  Method  Detection  Limit. 

Note:  Refer  to  Figure  5-3  for  sample  locations. 


5.1.3  Groundwater 

Groundwater  samples  were  collected  from  the  five  monitoring  wells  installed  at  Site  12 
(MW12-1,  MW12-2,  MW  12-3,  MW12-4,  and  MW12-5).  Samples  were  analyzed  for  BTEX  and 
TPH.  TPH  as  gasoline  was  detected  at  MW12-1  at  concentrations  of  81  jtxg/L,  and  340  jtig/L 
as  shown  in  Figure  5-3.  TPH  or  BTEX  were  not  detected  in  any  other  groundwater  sample. 
Table  5-4  summarizes  these  results. 
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Table  5-4.  Site  12  Groundwater*  Summary  of  Results 


Parameter 

MDL 

MCL 

MW12-1 

MW12-2 

Benzene 

1  /zg/L 

5  /zg/L 

ND 

ND 

Toluene 

1  Mg/L 

1000  /tg/L 

ND 

ND 

Ethylbenzene 

1  /zg/L 

700  /zg/L 

ND 

ND 

Total  Xylenes 

1  /zg/L 

10000  /zg/L 

ND 

ND 

TPH  (Gasoline)1 

7 /zg/L 

100  /zg/L 

81 

340 

TPH  (No.  2  Fuel  Oil)1 

100  /zg/L 

100  /zg/L 

ND 

ND 

*  Analyzed  by  offsite  laboratory. 

MCL-  Maximum  Contaminant  Level 
MDL-  Method  Detection  Limit. 

^outh  Dakota  standard  for  wellhead  protection  areas. 
Note:  Refer  to  Figure  5-3  for  sample  locations. 


5.2  SITE  13  -  MVMF  RESULTS 

5.2.1  Screening  Activity  Results 

Results  of  the  screening  activities  conducted  at  Site  13  are  reported  in  Appendix  A. 

5.2. 1.1  SOV  Survey 

BTEX  compounds  and  TPH  (see  Appendix  A)  were  not  detected  in  soil  gas  samples 
collected  at  Site  13. 

5.2.1.2  Soil  Screening 

BTEX,  TPH,  and  solvents  were  not  detected  in  soil  samples  collected  at  Site  13. 

5.2. 1.3  Groundwater  Screening 

Contaminants  at  Site  13  were  detected  immediately  surrounding  the  pump  island.  BTEX 
were  detected  at  GW 1305,  approximately  9  feet  due  east  of  the  pump  island.  The  maximum 
concentration  of  any  compound  was  20.8  /zg/L  of  toluene.  Toluene  and  xylene  also  were 
detected  at  GW 1308,  immediately  west  of  the  pump  island,  and  GW1307,  immediately  north  of 
the  island,  as  shown  in  Figure  5-4  and  Table  5-5.  VOCs  and  TPH  were  not  detected  in  any 
other  groundwater  sample. 
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Table  5-5.  Site  13  Groundwater  Field  Screening*  Summary  of  Results 


Parameter 

Detection  Limit 

GW1305 

GW1307 

GW1308 

Benzene 

1  ^g/L 

4.5 

ND 

ND 

Toluene 

1  Mg/L 

20.8 

6.4 

4.3 

Ethylbenzene 

1  Mg/L 

3.1 

ND 

ND 

Total  Xylenes 

1  Mg/L 

17.4 

7.4 

8.1 

Solvents 

1  jtg/L 

ND 

ND 

ND 

TPH 

500  ng/L 

ND 

ND 

ND 

*  Analyzed  by  onsite  laboratory  . 

Note:  Refer  to  Figure  54  for  sample  locations. 


5.2.2  Soils 

Two  soil  samples  were  collected  from  each  of  four  locations  at  Site  13  and  analyzed  for 
BTEX,  TPH,  vinyl  chloride,  chloroform,  1,1,1-trichloroethane,  trichloroethene,  1,2-dichloro- 
ethene,  tetrachloroethene,  and  carbon  tetrachloride.  These  samples,  designated  GS13-1,  GS13-2, 
GS13-3,  and  GS13-4,  contained  no  detectable  concentrations  of  these  analytes. 

5.2.3  Groundwater 

Monitoring  well  MW13-1  was  sampled  at  Site  13  for  BTEX,  TPH,  and  eight  solvents. 
All  results  for  these  analytes  were  below  detection  limits. 
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6.  CONCLUSIONS 


6.1  SITE  12  -  RAMP  AREA  CONCLUSIONS 

Subsurface  soils  immediately  east  of  Area  1  contain  detectable  concentrations  of  benzene, 
toluene,  ethylbenzene,  and  xylene  (BTEX)  and  total  petroleum  hydrocarbons  (TPH)  in  the  soil 
vapor  phase.  The  highest  concentrations  of  soil  vapors  are  located  around  soil  organic  vapor 
(SOV)  point  19  (391.7  /xg/L-V  TPH  and  59.2  fig/L-V  xylenes).  This  point  might  have  been  the 
center  of  a  spill  or  other  release  of  petroleum  products.  The  soil  gas  detections  seem  to  be  most 
areally  extensive  in  the  6-  to  8-foot  sampling  interval  (approximately  9,000  square  feet). 

TPH  was  detected  in  low  concentrations  at  two  of  five  sampling  locations  (at  5  and 
10  mg/kg  [5  and  10  ppm]  at  GS03  and  5  mg/kg  [5  ppm]  at  GS05)  during  field  screening  of  soils 
to  confirm  the  SOV  results.  No  pattern  of  TPH  distribution  was  apparent  among  the  samples 
in  which  TPH  was  detected.  Soil  analysis  for  BTEX  and  TPH  indicated  TPH  was  present  above 
detection  limits  only  at  GS05,  at  94  /zg/kg  (0.094  ppm).  The  location  of  GS05  coincides  with 
SOV  point  19.  Petroleum  odors  were  noticeable  during  sampling. 

TPH  was  detected  during  groundwater  screening  at  GW  12-6  at  70  /zg/L  (a  duplicate 
sample  of  GW12-5).  BTEX  compounds  were  not  detected  during  the  groundwater  screening. 
During  confirmatory  sampling  of  the  five  monitoring  wells,  TPH  was  detected  at  MW12-1,  at 
81  n g/L  and  340  fig/h  in  two  rounds  of  sampling.  The  location  of  GW12-5  coincides  with  SOV 

point  19. 

These  findings  indicate  that  isolated  areas  of  contamination  are  present  in  the  subsurface 
soils.  This  is  consistent  with  the  Geotek  investigation  conducted  in  1993.  TPH  contamination 
in  soils  may  be  impacting  groundwater  quality  at  Site  12,  especially  in  the  area  immediately  east 
of  Area  1.  However,  contaminant  levels  in  soils  are  below  the  South  Dakota  Department  of 
Environment  and  Natural  Resources  (DENR)  cleanup  levels.  Maximum  contaminant  levels 
(MCLs)  for  BTEX  compounds  were  not  exceeded  in  groundwater.  However,  one  occurrence 
of  TPH  (340  /xg/L  at  MW12-1)  exceeds  the  South  Dakota  standard  of  100  /xg/L  for  wellhead 
protection  areas. 
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6.2  SITE  13  -  MOTOR  VEHICLE  MAINTENANCE  FACILITY  CONCLUSIONS 


BTEX  compounds,  TPH,  and  organic  solvents  were  not  detected  during  the  SOV  survey 
and  soil  screening  at  Site  13.  These  analytes  were  not  detected  during  offsite  laboratory  analysis 
of  soils  at  four  locations  at  Site  13. 

BTEX  compounds  were  detected  at  low  concentrations  in  groundwater  screening  samples 
obtained  from  the  immediate  area  of  the  pump  island,  at  Geoprobe  locations  GW1305,  GW1307, 
and  GW1308.  TPH  and  solvents  were  not  present  above  detection  limits.  No  analytes  above 
detection  limits  were  detected  during  offsite  laboratory  analysis  of  the  groundwater  sample  from 
monitoring  well  GW1-13-01,  located  downgradient  from  the  Geoprobe  points. 
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7.  RECOMMENDATIONS 


7.1  SITE  12  -  RAMP  AREA  RECOMMENDATIONS 

Isolated  areas  of  low-level  contamination  have  been  identified  in  subsurface  soils  and 
groundwater  at  Site  12.  This  contamination  is  present  in  the  area  immediately  east  of  Area  1, 
and  at  one  point  in  the  northwestern  comer  of  the  site.  Soil  organic  vapor  (SOV)  data  indicate 
that  a  potential  source  is  or  was  located  in  soils  at  or  near  SOV  point  19,  immediately  east  of 
Area  1.  Noticeable  odors  of  petroleum  were  present  during  soil  and  water  sampling  at  Site  12. 
Soil  samples  collected  at  Site  12  contained  total  petroleum  hydrocarbons  (TPH)  at  concentrations 
below  the  South  Dakota  Department  of  Environment  and  Natural  Resources  (DENR)  cleanup 
level  of  100  mg/kg. 

TPH  were  detected  in  one  of  the  five  monitoring  wells  sampled.  Concentrations  of  TPH 
were  below  maximum  contaminant  levels  (MCLs)  or  the  South  Dakota  requirements  for 
wellhead  protection  areas  with  one  exception  (340  /xg/L  at  MW12-1).  The  groundwater 
analytical  results  do  not  indicate  that  the  TPH  is  migrating. 

The  results  indicate  that  contamination  is  present  in  the  soils  and  that  groundwater  quality 
is  locally  affected.  Therefore,  it  is  recommended  that  the  Air  National  Guard  (ANG)  continue 
groundwater  monitoring  on  a  quarterly  basis.  Groundwater  samples  were  collected  from  Site  12 
in  June  and  July  1995.  Three  additional  rounds  of  groundwater  samples  will  be  collected  in 
February,  May,  and  August  1996.  The  samples  will  be  analyzed  for  TPH  and  benzene,  toluene, 
ethylbenzene,  and  xylene  (BTEX).  Continued  monitoring  will  expand  the  data  set  for 
groundwater  at  Site  12,  allowing  ANG  to  determine  temporal  and  spatial  variations  in  TPH 
concentrations.  The  data  should  allow  ANG  to  evaluate  whether  soil  contamination  east  of 
Area  1  impacts  the  groundwater  sufficiently  to  warrant  further  study. 

7.2  SITE  13  -  MOTOR  VEHICLE  MAINTENANCE  FACILITY  RECOMMENDATIONS 

TPH,  solvents,  and  BTEX  compounds  were  not  detected  during  soil  gas,  soil,  and 
groundwater  analyses  at  Site  13.  Although  BTEX  compounds  were  present  at  low  concentrations 
in  three  groundwater  screening  locations,  none  was  detected  in  the  sample  from  the  monitoring 
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well  installed  at  Site  13.  BTEX  concentrations  in  groundwater  did  not  exceed  MCLs.  Because 
of  these  findings,  Site  13  is  recommended  for  no  further  action.  A  decision  document 
recommending  no  further  action  should  be  prepared  for  Site  13.  This  recommendation  is 
consistent  with  the  observed  low  levels  of  contamination. 
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Introduction 


SAIC  contracted  TARGET  Environmental  Seivices,  Inc.  (TARGET)  to  perform  a  site 
screening  survey  at  Joe  Foss  Field,  an  active  municipal  airfield  shared  by  the  National  Guard  and 
civilian  aviators  in  Sioux  Falls,  South  Dakota.  The  study  area  actually  includes  two  sites,  the 
Area  12  Site  -  Ramp  Area  and  the  Area  13  Site  -  Motor  Vehicle  Maintenance  Facility.  Under 
the  direction  of  SAIC  personnel  a  total  of  176  soil  gas,  32  soil  and  26  groundwater  samples  were 
collected  at  the  site.  All  of  the  samples  except  for  5  groundwater  samples  were  analyzed  for 
benzene,  toluene,  ethylbenzene,  xylenes  (BTEX)  and  total  petroleum  hydrocarbons  (TPH).  Area 
13  Site  samples  were  also  analyzed  for  solvent.  The  field  phase  of  the  survey  was  performed  on 

June  8-15,  1995. 

Sample  Collection  and  Analysis 

Soil  gas,  soil  and  groundwater  samples  were  collected  at  multiple  depths  at  the  locations 
shown  in  Figures  1  through  3.  Soil  gas  samples  were  collected  at  2-foot  intervals  as  deep  as  8 
feet,  soil  samples  were  collected  over  2-foot  intervals  as  deep  as  9  feet,  and  groundwater  samples 
were  generally  collected  from  10  to  12  feet. 

Prior  to  the  collection  of  each  soil  gas  sample,  the  entire  sampling  system  (including  down¬ 
hole  probe,  tubing,  syringe,  and  all  associated  plumbing)  was  purged  with  ambient  air  drawn 
through  an  organic  vapor  filter  cartridge.  An  electric  hammer  drill  was  used  to  penetrate 
pavement  where  necessary.  To  collect  the  samples,  a  truck-mounted  hydraulic  probe  was  used 
to  advance  connected  3-foot  sections  of  1”  to  1.5"  OD  threaded  steel  casing  down  to  the  sampling 
depth.  Once  at  depth,  the  casing  was  hydraulically  raised  a  fraction  of  an  inch  to  release  a 
disposable  drive  point  and  open  the  bottom  of  the  casing.  A  teflon  line  with  a  hollow  stainless 
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steel  probe  end  was  inserted  into  the  casing  to  the  bottom  of  the  hole,  and  threaded  through  a 
plug  which  isolates  the  bottom-hole  sampling  chamber  from  the  up-hole  annulus.  A  sample  of 
in-situ  soil  gas  was  then  withdrawn  through  the  probe  and  used  to  purge  atmospheric  air  from 
the  sampling  system.  A  second  sample  of  soil  gas  was  withdrawn  through  the  probe  and 
encapsulated  in  a  pre-evacuated  glass  vial  at  two  atmospheres  of  pressure  (15  psig).  The  self¬ 
sealing  vial  was  detached  from  the  sampling  system,  packaged,  labeled,  and  stored  for  laboratory 
analysis.  Deeper  samples  within  the  same  boring  were  collected  by  readvancing  the  casing  with 
the  disposable  drive  point  leading.  All  sampling  holes  were  backfilled  with  bentonite  and  the 
surface  repaired  with  like  material  upon  completion  of  the  sampling. 

Prior  to  the  day’s  field  activities  all  sampling  equipment  and  probes  were  decontaminated  by 
washing  with  a  Liquinox/distilled  water  solution  and  rinsing  thoroughly  with  distilled  water. 
Internal  surfaces  were  air-dried,  and  external  surfaces  were  wiped  clean  using  clean  paper  towels. 

To  collect  the  soil  samples,  a  the  hydraulic  probe  was  used  to  advance  a  24"  long,  1.25"  to 
1.75"  OD  steel  sampling  tube  (equipped  with  an  acetate  liner  and  a  piston  stop  tip)  attached  to 
connected  sections  of  casing  down  to  the  sampling  depth.  An  electric  hammer  drill  was  used  to 
penetrate  pavement  where  necessary.  The  piston  stop  was  then  released  and  the  pipe  driven  an 
additional  2  feet,  allowing  soil  to  enter  the  sampling  tube.  The  sampling  tube  was  retrieved,  and 
the  liner  containing  the  soil  core  was  removed  from  the  casing.  The  soil  was  then  extruded  into 
glass  jars,  which  were  sealed  with  teflon-lined  caps,  labeled  and  relinquished  to  TEG's  on-site 
mobile  laboratory  for  analysis.  The  sampling  tube  was  decontaminated  by  scrubbing  with  a 
solution  of  Liquinox/distilled  water,  rinsing  with  distilled  water  and  drying  with  clean  paper 
towels  prior  to  reuse.  A  new  liner  was  used  for  each  sample. 
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To  collect  the  groundwater  samples,  the  hydraulic  probe  was  used  to  advance  steel  casing 
to  the  sampling  depth.  An  electric  hammer  drill  was  used  to  penetrate  pavement  where 
necessary.  The  steel  casing  was  removed  and  connected  5-foot  sections  of  1/2'  PVC  slotted 
screen  and  riser  were  inserted  to  the  full  depth  of  the  hole.  A  water  level  sensor  was  used  to 
detect  the  surface  of  the  groundwater  table  and  to  ensure  that  a  sufficient  amount  of  water  had 
entered  the  pipe  to  complete  a  sample.  The  water  level  sensor  was  removed  and  the  sample  was 
collected  using  one  of  two  methods.  At  locations  in  Area  12,  an  up-and-down  motion  was 
manually  applied  to  a  length  of  teflon  tubing  fitted  at  its  lower  end  with  a  stainless  steel  ball 
check  valve  and  inserted  down  into  the  casing  to  the  groundwater  table,  in  essence  pumping  the 
water  using  positive  displacement.  At  Area  13  Site,  a  21"  long  by  7/16"  O.D.  stainless  steel 
bailer  was  used  to  collect  the  sample.  Samples  were  placed  in  40  ml  glass  vials,  which  were 
sealed,  labeled  and  relinquished  to  TEG's  on-site  mobile  laboratory  for  analysis. 

Prior  to  the  day's  field  activities  and  after  collection  of  each  sample,  the  steel  casing  and  the 
bailer  or  teflon  sampling  tube  were  decontaminated  by  washing  with  a  solution  of 

Liquinox/distilled  water,  rinsing  with  distilled  water  and  drying  with  filtered  ambient  air  to  ensure 
discrete  sampling.  New  sections  of  PVC  slotted  screen  and  riser  were  used  for  each  groundwater 
sampling  location. 

The  samples  selected  for  analysis  by  TEG  were  analyzed  according  to  the  following  EPA 
Methods: 

TPH:  8015  modified 

BTEX:  8020 

Solvent:  3810/8010 
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Quality  Assunance/Oualitv  Control  (OA/OQ  Evaluation 
Field  QA/QC  Samples 

Soil  gas  field  control  samples  (blanks)  were  collected  at  the  beginning  and  end  of  each  day's 
field  activities,  between  sites  and  after  every  twentieth  sample.  These  QA/QC  blanks  were 
obtained  by  filtering  ambient  air  through  a  dust  and  organic  vapor  filter  cartridge  and 
encapsulating  as  described  in  the  "Field  Procedures"  in  Appendix  A.  An  equipment  rmseate 
blank  was  collected  after  groundwater  sampling  at  the  Area  13  Site  by  rinsing  distilled  water 
through  the  decontaminated  bailer  into  sample  vials  as  previously  described.  The  laboratory 
results  for  these  samples  are  reported  in  the  attached  data  tables  in  their  order  of  collection  with 
the  field  samples.  Concentrations  of  all  analytes  were  below  the  detection  limit  in  all  field 
control  blanks,  indicating  that  the  QA/QC  measures  employed  were  sufficient  to  prevent  cross¬ 
contamination  of  the  samples  during  collection.  Laboratory  QA/QC  is  presented  as  received  in 
the  attached  data  tables. 

Results 

In  order  to  provide  graphic  presentation  of  the  results,  individual  data  sets  from  the  attached 
data  tables  with  data  above  detection  limits  have  been  mapped  and  contoured  to  produce  Figures 
4  through  19.  Map  sample  points  with  no  data  shown  indicate  that  the  analyte  concentrations 
in  the  sample  were  below  the  detection  limit.  Area  12  soil  samples  were  too  far  apart  and  too 
irregularly  spaced  to  facilitate  contouring,  although  the  data  was  mapped.  Area  13  soil  samples 
yielded  no  detectable  concentrations  of  BTEX  or  TPH  and  were  therefore  not  mapped. 
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FIGURE  2.  Soil  Sample  Locations 
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This  map  is  integral  to  a  written  report 
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FIGURE  3.  Groundwater  Sample  Locations 
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FIGURE  13.  TPH  -  Diesel  (mg/kg) 
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This  map  a  integral  to  a  written  report 
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FIGURE  14.  TPH  -  Diesel  (mg/kg) 
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ENVIRONMENTAL  SERVICES,  INC. 


This  map  is  integral  to  a  written  report 
and  should  be  viewed  in  that  context 


FIGURE  15.  TPH  -  Diesel  (mg/kg) 

AREA  12  SITE  SOIL,  6-8' 

SOUTH  DAKOTA  AIR  NATIONAL  GUARD  STATION 
SIOUX  FALLS,  SOUTH  DAKOTA 
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This  map  is  integral  to  a  written  report 
and  should  be  viewed  in  that  context 


FIGURE  16.  Benzene  (ug/I) 
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TARGET  ENVIRONMENTAL  SERVICES,  INC. 


This  map  is  integral  to  a  written  report 
and  should  be  viewed  in  that  context 


FIGURE  17.  Toluene  (ug/1) 
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TARGET  ENVIRONMENTAL  SERVICES,  INC. 


This  map  is  integral  to  a  written  report 
and  should  be  viewed  in  that  context 


FIGURE  18.  Ethylbenzene  (ug/I) 
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SIOUX  FALLS,  SOUTH  DAKOTA 
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TARGET  ENVIRONMENTAL  SERVICES,  INC. 


This  map  is  integral  to  a  written  report 
and  should  be  viewed  in  that  context. 


FIGURE  19.  Xylenes  (ug/I) 
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SOUTH  DAKOTA  AIR  NATIONAL  GUARD  BASE 
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Soil  Gas 
FINAL  DATA 

SAIC  Project  #  01-0827-04-3423-008  @ 
South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 


UNITS  =  microgram  per  liter  of  air  (ug/L  of  Air)  DETECTION  LIMIT  =  4.00  ug/L  of  Air 


TOTAL 


SAMPLE  ID 

DATE 

TPH 

BENZ 

TOL 

EBENZ 

XYLENES  SOLVENT 

500  BLK 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SGI-1 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG1-1  DUP 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SGl-2 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SGI -3 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SGI -4 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG2-1 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG2-2 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG2-3 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG2-4 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG3-1 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG3-2 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG3-3 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG3-3D 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG3^ 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG4-1 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG4-2 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG4-3 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG4-4 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG5-1 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG5-2 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG5-3 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG5-4 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

501  BLK 

6/9/95 

ND 

ND 

ND 

ND 

ND 

ND 

502  BLK 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SG12  1-1 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  1-2 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  1-3 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  1-4 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SG12  2-1 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  2-2 

6/9/95 

ND 

ND 

ND 

ND 

ND 

■SGI  2  2-3 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  2-4 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  3-1 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  3-2 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  3-3 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  4-1 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  4-2 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  4-3 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  5-1 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  5-2 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  5-3 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  6-1 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  6-2 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  6-3 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  7-1 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  7-2 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  7-3 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SG12  11-1 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI211-1  DUP 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  11-2 

6/9/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  11-3 

6/9/95 

ND 

ND 

ND 

ND 

ND 

503  BLK 

6/9/95 

ND 

ND 

ND 

ND 

ND 

504  BLK 

6/9/95 

ND 

ND 

ND 

ND 

ND 
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Soil  Gas 
FINAL  DATA 

SAIC Project#  01-0827-04-3423-008 @ 

South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 

UNITS  =  microgram  per  liter  of  air  (ug/L  of  Air)  DETECTION  LIMIT  =  4.00  ug/L  of  Air 

TOTAL 


SAMPLE  ID 

DATE 

TPH 

BENZ 

TOL 

EBENZ 

XYLENES 

505  BLK 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  10-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  10-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  10-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  9-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  9-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  9-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  8-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  8-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  8-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  12-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  12-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  12-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  13-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  13-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  13-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  14-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  14-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  14-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  15-1 

6/10/95 

'  ND 

ND 

ND 

ND 

ND 

SGI  2  15-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

506  BLK 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  15-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  16-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  16-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  16-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  17-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  17-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  17-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  18-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  18-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  18-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  18-3DUP 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  19-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  19-2 

6/10/95 

391.73 

ND 

ND 

10.56 

59.20 

SGI  2  19-2DUP 

6/10/95 

355.25 

ND 

ND 

7.11 

55.94 

SGI  2  19-3 

6/10/95 

251.93 

ND 

ND 

6.36 

36.00 

SGI  2  19-3DUP 

6/10/95 

173.73 

ND 

ND 

5.57 

24.74 

SG12  20-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  20-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  20-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  21-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  21-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  21-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  22-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

507  BLK 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  22-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  22-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  23-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  23-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  23-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  24-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  24-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  24-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  25-1 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SG12  25-2 

6/10/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  25-3 

6/10/95 

ND 

ND 

ND 

ND 

ND 

508  BLK 

6/10/95 

ND 

ND 

ND 

ND 

ND 

950607MW.XLS 
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Soil  Gas 
FINAL  DATA 

SAIC Project#  01-0827-04-3423-008® 

South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 

UNITS  =  microgram  per  liter  of  air  (ug/L  of  Air)  DETECTION  LIMIT  =  4.00  ug/L  of  Air 

TOTAL 


SAMPLE  ID 

DATE 

TPH 

BENZ 

TOL 

EBENZ 

XYLENES 

509  BLK 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  26-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  26-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  26-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  27-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  27-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  27-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG12  28-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  28-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  28-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG12  29-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  29-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG12  29-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG12  30-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  30-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG12  30-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG1231-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  31-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  31-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  32-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  32-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  32-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

510  BLK 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  33-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG1233-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  33-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  34-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  34-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  34-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG12  35-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  35-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  35-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  36-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  36-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  36-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  40-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  40-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  40-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SG1241-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  41-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  41-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  38-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  38-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  38-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  39-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  39-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  39-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  37-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  37-2 

6/11/95 

5.03 

ND 

ND 

ND 

ND 

SGI  2  37-3 

6/11/95 

60.26 

ND 

ND 

ND 

16.17 

SGI  2  37-3  DUP 

6/11/95 

56.27 

ND 

ND 

ND 

14.51 

SGI  2  37-3DUP2 

6/11/95 

47.22 

ND 

ND 

ND 

12.33 

SG12  44-1 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  44-2 

6/11/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  44-3 

6/11/95 

ND 

ND 

ND 

ND 

ND 

511  BLK 

6/11/95 

ND 

ND 

ND 

ND 

ND 

I 

I 

I 

I 

I 

1 

I 

I 

( 

I 

I 

I 

1 

I 

I 

I 

f 

I 

I 
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Soil  Gas 
FINAL  DATA 

SAIC  Project  U  01-0827-04-3423-008  @ 

South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 

UNITS  =  microgram  per  liter  of  air  (ug/L  of  Air)  DETECTION  LIMIT  =  4.00  ug/L  of  Air 


TOTAL 


SAMPLE  ID 

DATE 

TPH 

BENZ 

TOL 

EBENZ 

XYLENES 

512  BLK 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  42-1 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  42-2 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  42-3 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  43-1 

6/12/95 

4.07 

ND 

ND 

ND 

ND 

SGI 2  43-2 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  43-3 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SG12  45-1 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  45-2 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  45-3 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI  2  48-1 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  48-2 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  48-3 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  47-1 

6/12/95 

3.84 

ND 

ND 

ND 

ND 

SG12  47-2 

6/12/95 

37.18 

ND 

ND 

5.04 

14.68 

SG12  47-3 

6/12/95 

71.99 

ND 

ND 

8.94 

24.10 

SG12  47-3DUP 

6/12/95 

56.53 

ND 

ND 

13.75 

24.25 

SGI 2  50-1 

6/12/95 

141.16 

ND 

ND 

19.37 

34.86 

SGI  2  50-1  DUP 

6/12/95 

88.92 

ND 

ND 

11.28 

22.93 

SGI 2  50-2 

6/12/95 

83.70 

ND 

ND 

11.79 

23.63 

SGI 2  50-3 

6/12/95 

8.42 

ND 

ND 

ND 

ND 

SGI 2  46-1 

6/12/95 

6.34 

ND 

ND 

ND 

ND 

SGI 2  46-2 

6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  46-3 

6/12/95 

6.20 

ND 

ND 

ND 

ND 

SGI 2  49-1 

.  6/12/95 

ND 

ND 

ND 

ND 

ND 

SGI 2  49-2 

6/12/95 

44.60 

ND 

ND 

4.69 

18.16 

SG1249-3 

6/1295 

40.71 

ND 

ND 

ND 

17.69 

513  BLK 

6/12/95 

ND 

ND 

ND 

ND 

ND 

TOTAL 

SAMPLE  ID 

DATE 

TPH 

BENZ 

TOL 

EBENZ 

XYLENES  SOLVENT 

515  BLK 

6/14/95 

ND 

ND 

ND 

ND 

ND  ND 

SGI  3  6-1 

6/14/95 

ND 

ND 

ND 

ND 

ND  ND 

SGI  3  6-2 

6/14/95 

ND 

ND 

ND 

ND 

ND  ND 

SG13  6-3 

6/14/95 

ND 

ND 

ND 

ND 

ND  ND 

FINAL  QC  DATA 

SAIC  Project  #  01-0827-04-3423-008  @ 

South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 

UNITS  =  microgram  per  liter  of  air  (ug/L  of  Air)  DETECTION  LIMIT  =  4.00  ug/L  of  Air 


Duplicate  Analysis 

TOTAL 


SAMPLE  ID 

DATE 

TPH 

BENZ 

TOL 

EBENZ 

XYLENES  SOLVENT 

SG1-1 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

SG1-1  DUP 

6/8/95 

ND 

ND 

ND 

ND 

ND 

ND 

RPD 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

SG1211-1 

6/9/95 

ND 

ND 

ND 

ND 

0.70 

SG1211-1  DUP 

6/9/95 

ND 

ND 

ND 

ND 

0.71 

RPD 

N/A 

N/A 

N/A 

N/A 

1% 

950607MW.XLS 


Page  4  of  6 


Soil  Gas 

FINAL  QC  DATA 

SAIC  Project  #  01-0827-04-3423-008  @ 

South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 

UNITS  -  microgram  per  liter  of  air  (ug/L  of  Air)  DETECTION  LIMIT  =  4.00  ug/L  of  Air 


Duplicate  Analysis 

TOTAL 


SAMPLE  ID 

DATE 

TPH 

BENZ 

TOL 

EBENZ  XYLENES 

SGI  2  18-3 

6/10/95 

ND 

ND 

ND 

ND  ND 

SGI  2  18-3DUP 

6/10/95 

ND 

ND 

ND 

ND  ND 

RPD 

N/A 

N/A 

N/A 

N/A  N/A 

SGI  2  19-2 

6/10/95 

391.73 

ND 

ND 

10.56  59.20 

SGI  2  19-2DUP 

6/10/95 

355.25 

ND 

ND 

7.11  55.94 

RPD 

10% 

N/A 

N/A 

39%  6% 

SGI  2  19-3 

6/10/95 

251.93 

ND 

ND 

6.36  36.00 

SGI  2  19-3DUP 

6/10/95 

173.73 

ND 

ND 

5.57  24.74 

RPD 

37% 

N/A 

N/A 

13%  37% 

SGI  2  37-3 

6/11/95 

60.26 

ND 

ND 

ND  16.17 

SGI 2  37-3  DUP 

6/11/95 

56.27 

ND 

ND 

ND  14.51 

RPD 

7% 

N/A 

N/A 

N/A  11% 

SGI 2  37-3 

6/11/95 

60.26 

ND 

ND 

ND  16.17 

SGI  2  37-3 DUP2 

6/11/95 

47.22 

ND 

ND 

ND  12.33 

RPD 

24% 

N/A 

N/A 

N/A  27% 

SGI  2  47-3 

6/12/95 

71.99 

ND 

ND 

8.94  24.10 

SG12  47-3  DUP 

6/12/95 

56.53 

ND 

ND 

13.75  24.25 

RPD 

24% 

N/A 

N/A 

42%  1% 

SGI  2  50-1 

6/12/95 

141.16 

ND 

ND 

19.37  34.86 

SGI  2  50-1  DUP 

6/12/95 

88.92 

ND 

ND 

11.28  22.93 

RPD 

45% 

N/A 

N/A 

53%  41% 

Opening  and  Closing  Standards  Analysis 

M-&P- 

O- 

SAMPLE  ID 

DATE 

TPH 

BENZ 

TOL 

EBENZ  XYLENES 

XYLENE 

OPENING  STD 

6/8/95 

99.08 

30.52 

35.54 

48.14  90.98 

45.93 

CLOSING  STD 

6/8/95 

77.52 

26.11 

27.28 

30.56  69.94 

37.96 

RPD  (%) 

24% 

16% 

26% 

45%  26% 

19% 

OPENING  STD 

6/9/95 

99.08 

30.52 

35.54 

48.14  90.98 

45.93 

CLOSING  STD 

6/9/95 

79.65 

48.52 

73.95 

107.77  223.02 

113.55 

RPD  (%) 

22% 

46% 

70% 

76%  84% 

85% 

OPENING  STD 

6/10/95 

99.08 

30.52 

35.54 

48.14  90.98 

45.93 

CLOSING  STD 

6/10/95 

119.17 

38.01 

32.85 

39.10  66.99 

33.64 

RPD  (%) 

18% 

22% 

8% 

21%  30% 

31% 

OPENING  STD 

6/11/95 

99.08 

30.52 

35.54 

48.14  90.98 

45.93 

CLOSING  STD 

6/11/95 

90.45 

32.99 

40.23 

61.59  100.62 

54.04 

RPD  (%) 

9% 

8% 

12% 

25%  10% 

16% 

OPENING  STD 

6/12/95 

99.08 

30.52 

35.54 

48.14  90.98 

45.93 

CLOSING  STD 

6/12/95 

99.42 

38.29 

51.64 

74.49  79.42 

72.82 

RPD  (%) 

0% 

23% 

37% 

43%  14% 

45% 

OPENING  STD 

6/14/95 

99.08 

30.52 

35.54 

48.14  90.98 

45.93 

CLOSING  STD 

6/14/95 

89.14 

30.41 

36.55 

64.56  96.13 

44.26 

RPD  (%) 

11% 

0% 

3% 

29%  5% 

4% 

950607MW.XLS 
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Soil  Gas 

FINAL  QC  DATA 

SAIC Project#  01-0827-04-3423-008® 

South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 

UNITS  =  microgram  per  liter  of  air  (ug/L  of  Air)  DETECTION  LIMIT  =  4.00  ug/L  of  Air 


Solvent  Analyte 
1 , 1  -Dichloroethene 
Methylene  Chloride 
trans-1 ,2-Dichloroethene 
1 , 1  -Dichloroethane 
cis- 1 ,2-Dichloroethene 
Chloroform 
1 ,  l ,  1-Trichloroethane 
Carbon  Tetrachloride 

1 .2- Dichloroethane 
Benzene 
Trichloroethene 
Toluene 

1 . 1 .2- TricIoroethane 
Tetrachloroethene 
Chlorobenzene 

1. 1. 1.2- Tetrachloroethane 
Ethylbenzene 

m-  &  p-Xylene 
o-Xylene 

1.1 .2.2- Tetrachlonoethane 

Calibration  Date:  6/8/95 

Dup.  Analysis:  6/8/95 


Solvent  Calibration 


Ave.  RF 

SDofRF 

from  3-ot. 

from  3-Dt. 

RSD  (%) 

324.03 

84.31 

26.0% 

459.83 

130.34 

28.3% 

393.95 

59.68 

15.1% 

728.95 

155.98 

21.4% 

510.07 

150.06 

29.4% 

808.28 

207.61 

25.7% 

575.85 

133.73 

23.2% 

841.40 

230.10 

27.3% 

803.11 

204.11 

25.4% 

28.73 

5.92 

20.6% 

463.89 

68.55 

14.8% 

25.07 

4.19 

16.7% 

778.30 

209.51 

26.9% 

341.44 

37.58 

11.0% 

172.63 

15.83 

9.2% 

854.09 

231.08 

27.1% 

20.47 

3.35 

16.4% 

22.63 

3.47 

15.4% 

21.39 

3.16 

14.8% 

772.91 

206.19 

26.7% 

Solvent  Duplicate  Analyses 


SG1-1 

SG1-1DUP 

RPD  (%) 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ND 

ND 

N/A 

ANALYSES  PERFORMED  IN  TEG-MIDWESTS  MOBILE  LABORATORY 
ANALYSES  PERFORMED  BY:  MR.  JEFFREY  E.  FILKINS 
DATA  REVIEWED  BY:  MR.  JEFFREY  E.  FILKINS  7/7/95 
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Area  12-  Soils 
FINAL  DATA 

SAIC  Project  #  01-0827-04-3423-008  @ 
South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 


TEG  Project  #950607MW 

TPH  (Mod  EPA  Method  801 5)  &  BTEX  (EPA  Method  8020)  ANALYSES  OF  SOILS 


TPH-GAS  [PH-DIESEL  TOTAL 


SAMPLE 

NUMBER 

DATE 

ANALYZED 

(C5-C12) 

(mg/kg) 

(C13-C24)  BENZENE  TOLUENE  iTHYLBEN.  XYLENES 
(mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg) 

REAGENT  BLAN 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS01-1 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

QS01-2 

06A3/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS01-3 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS02-1 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS02-2 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS02-3 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS03-1 

06/13/95 

ND 

10 

ND 

ND 

ND 

ND 

GS03-2 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS03-3 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS04-1 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS04-2 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS04-3 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS05-1 

06/13/95 

ND 

ND 

ND 

ND 

ND 

ND 

GS05-2 

06/13/95 

ND 

5 

ND 

ND 

ND 

ND 

GS05-2  DUP 

06/13/95 

ND 

7 

ND 

ND 

ND 

ND 

GS05-3 

06  A  3/95 

ND 

10 

ND 

ND 

ND 

ND 

DETECTION  LIMITS 

5.0 

5.0 

0.10 

0.10 

0.10 

0.10 

ND  INDICATES  NOT  DETECTED  AT  LISTED  DETECTION  LIMITS 


QC  DATA  -  MATRIX  SPIKE  ANALYSIS  -  SOILS  (mg/kg) 


Spiked  Cone. 

06/13/95 

200 

500 

1.000 

1.000 

1.000 

3.000 

Measured  Cone. 

250 

623 

1.125 

1.221 

1.147 

3.891 

%  Recovery 

125.0% 

124.6% 

112.5% 

122.1% 

114.7% 

129.7% 

Spiked  Cone. 

06  n  3/95 

200 

500 

1.000 

1.000 

1.000 

3.000 

Measured  Cone. 

212 

544 

0.893 

0.980 

0.955 

3.059 

%  Recovery 

106.0% 

108.8% 

89.3% 

98.0% 

95.5% 

102.0% 

RPD 

16.5% 

13.5% 

23.0% 

21.9% 

18,3% 

23.9% 

ACCEPTABLE  RECOVERY  LIMITS:  65%  TO  135% 

ANALYSES  PERFORMED  IN  TEG-MID  WESTS  MOBILE  LABORATORY 
ANALYSES  PERFORMED  BY:  MR.  JEFFREY  E.  FTLK1NS 
DATA  REVIEWED  BY:  MR.  JEFFREY  E.  FILKINS  06/14/95 
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Area  13 -Waters 
FINAL  DATA 

SAIC Project#  01-0327-04-3423-008 @ 
South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 


TEG  Project  #950607MW 


TPH  (Mod.  EPA  8015),  BTEX  (EPA  8020)  &  SOLVENT  (EPA  3810/8010)  ANALYSES  OF  WATERS 


SAMPLE  ID 

DATE 

TPH 

Gasoline 

fua/L) 

TPH 

Diesel 

<WL) 

BENZ 

(ua/L) 

TOL 

(ua/L) 

EBENZ 

(ug/L) 

TOTAL 

XYLENES  SOLVENT 
(ua/L)  (ua/L) 

MBLK6/14 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1301 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1302 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1303 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1304 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1305 

6/14/95 

ND 

ND 

4.5 

20.8 

3.1 

17.4 

ND 

GW1306 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1307 

6/14/95 

ND 

ND 

ND 

6.4 

ND 

7.4 

ND 

GW1308 

6/14/95 

ND 

ND 

ND 

4.3 

ND 

8.1 

ND 

GW1309 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1310 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1311 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1312 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1313 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1314 

6/14/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1315 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW13I6 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1317 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1318 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1319 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1319DUP 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GW1320 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

600  BLK  (EOD) 

6/15/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

DETECTION  LIMITS 

500 

500 

1.0 

1.0 

1.0 

1.0 

1.0 

ND  INDICATES  NOT  DETECTED  AT  LISTED  DETECTION  LIMITS 


FINAL  QC  DATA 

SAIC  Project#  01-0827-04-3423-008  @ 
South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 


TEG  Project  #950607MW 

QC  DATA  -  MATRIX  SPIKE  ANALYSIS  -  WATERS  (ug/L) 


TPH 

Gasoline 

TPH 

Diesel 

BENZ 

TOL 

EBENZ 

TOTAL 

XYLENES 

DATE 

(ug/L) 

(ua/L) 

(ug/L) 

(ug/L) 

(ug/L) 

(ug/L) 

Spiked  Cone. 

6/18/95 

1500 

3000 

10.0 

10.0 

10.0 

30.0 

Measured  Cone 

1273 

2946 

9.3 

9.8 

9.2 

30.4 

%Reoovery 

84.9% 

98.2% 

93.0% 

98.0% 

92.0% 

101.4% 

Spiked  Cone 

6/18/95 

1500 

3000 

10.0 

10.0 

10.0 

30.0 

Measured  Cone 

1225 

2748 

8.3 

9.8 

9.7 

28.2 

%  Recovery 

81.7% 

91.6% 

83.0% 

98.0% 

97.0% 

94.2% 

RPD  3.8%  7.0% 

ACCEPTABLE  RECOVERY  LIMITS:  65%  TO  135% 

11.4% 

0.0% 

5.3% 

7.4% 

950607MW.XLS 
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Area  13-  Waters 

FINAL  QC  DATA 

SAIC Project#  01-0827-04-3423-008 @ 
South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 


TEG  Project  #950607MW 

QC  DATA  -  MATRIX  SPIKE  ANALYSIS  -  WATERS  (ug/L) 


Solvent  Anal  vie 

1. 1- Didiloroethene 
Methylene  Chloride 
trans-1 ,2-DichIoroethene 
1 , 1  -Dichloroethane 
cis-1 ,2-Dichloroethene 
Chloroform 

1.1.1- Trichloroethane 
Carbon  Tetrachloride 

1 .2- Dichloroethane 
Trichloroethene 

1.1.2- Tricloroethane 
Tetrachloroethene 
Chlorobenzene 

1, 1, 1^-Tetradiloroethane 

1 . 1 .2.2- Tetrachloroethane 


Spiked 

MS 

Measured 

% 

Cone. 

Cone. 

Recovery 

10.0 

9.8 

98.0% 

10.0 

7.6 

76.0% 

10.0 

8.8 

88.0% 

10.0 

8.3 

83.0% 

10.0 

8.8 

88.0% 

10.0 

8.3 

83.0% 

10.0 

7.6 

76.0% 

10.0 

7.4 

74.0% 

10.0 

9.3 

93.0% 

10.0 

9.4 

94.0% 

10.0 

8.0 

80.0% 

10.0 

10.1 

101.0% 

10.0 

9.2 

92.0% 

10.0 

10.0 

100.0% 

10.0 

NA 

NC 

MSD 

Measured 

% 

RPD 

Cone. 

Recovery 

(%) 

12.5 

125.0% 

24.2% 

7.3 

73.0% 

4.0% 

8.6 

86.0% 

2.3% 

7.7 

77.0% 

7.5% 

7.9 

79.0% 

10.8% 

8.0 

80.0% 

3.7% 

6.6 

66.0% 

14.1% 

7.3 

73.0% 

1.4% 

8.2 

82.0% 

12.6% 

9.7 

97.0% 

3.1% 

4.6 

46.0% 

54.0% 

10.3 

103.0% 

2.0% 

9.5 

95.0% 

3.2% 

9.8 

98.0% 

2.0% 

NA 

NC 

N/A 

NA  =  Not  Analyzed 
NC  =  Not  Calculated 
N/A  =  Not  Applicable 

ANALYSES  PERFORMED  IN  TEG-MIDWESTS  MOBILE  LABORATORY 
ANALYSES  PERFORMED  BY:  MR.  JEFFREY  E.  FILKINS 
DATA  REVIEWED  BY:  MR.  JEFFREY  E.  FILKINS  7/10/95 
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Area  13  -  Soils 
FINAL  DATA 

SAIC  Project  #  01-0827-04-3423-008® 
South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 


TEG  Project  #950607MW 


TPH  (Mod  EPA8015),  BTEX  (EPA  8020)  &  SOLVENT  (EPA  8010)  ANALYSES  OF  SOILS 


SAMPLE  ID 

DATE 

TPH 

Gasoline 

(ma/Ka) 

TPH 

Diesel 

(ma/Ka) 

BENZ 

(ma/Ka) 

TOL 

(ma/Ka) 

EBENZ 

(ma/Ka) 

TOTAL 

XYLENES  SOLVENT 
(ma/Ka)  (ma/Ka) 

MBLK6/16 

6/17/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS13-1-1 

6/17/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS13-1-2 

6/17/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS13-1-3 

6/17/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS13-1-4 

6/17/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS 13-2-1 

6/17/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS 13-2-2 

6/17/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS13-2-3 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS  13-2-4 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS  13-3-1 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS  13-3-2 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS  13-3-3 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS  13-3-4 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS13-4-1 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS  13-4-2 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS13-4-3 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

GS  13-4-4 

6/18/95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

DETECTION  LIMITS 

5.0 

5.0 

0.10 

0.10 

0.10 

0.10 

0.10 

ND  INDICATES  NOT  DETECTED  AT  USTED  DETECTION  LIMITS 


FINAL  DATA 

SAIC  Project#  01-0827-04-3423-008® 
South  Dakota  Air  National  Guard  Station 
Sioux  Falls,  SD 


TEG  Project  #950607MW 


QC  DATA  -  MATRIX  SPIKE  ANALYSIS  -  SOILS  (ug/Kg) 


TPH 

TPH 

TOTAL 

Gasoline 

Diesel 

BENZ 

TOL 

EBENZ 

XYLENES 

DATE 

(ug/Kg) 

(ug/Kg) 

(ug/Kg) 

(ug/Kg) 

(ug/Kg) 

(ug/Ka) 

Spiked  Cone. 

6/18/95 

200 

500 

1.00 

1.00 

1.00 

3.00 

Measured  Cone 

212 

539 

0.69 

0.74 

0.62 

2.28 

%  Recovery 

106.0% 

107.8% 

69.2% 

73.8% 

62.0% 

76.0% 

Spiked  Cone. 

6/18/95 

200 

500 

1.00 

1.00 

1.00 

3.00 

Measured  Cone. 

223 

544 

0.69 

0.71 

0.64 

2.12 

%  Recovery 

111.5% 

108.8% 

68.9% 

71.0% 

63.7% 

70.7% 

RPD 

5.1% 

0.9% 

0.5% 

3.8% 

2.8% 

7.2% 

ACCEPTABLE  RECOVERY  LIMITS:  65%  TO  135% 


960607MW.XLS 
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APPENDIX  B.  GEOPROBE  LOGS 
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Field  Boring  Log 
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Site  File  No. _ _ _ County  ftinnehejn*. 

Site  File  Name  3"o<.  foss  fielcX _ 


:ed  ID  No.  _ 


State  Planar  Coordinates:  N. _ J=- _ 

orehole  status  (BSTAT)*:  Grc 


SCS  DESCRIPTION* 


3AN  D,  Si  C”T  +T 

50 Ft~ 

1  .CVRVs.  (-+. 

5AnII>(  'fnoe'  ~T°  CoaC-bE 
G&A inI  ei>  /  L-G&£>tz  t 

As  /v&'ooc-"^  S><-5t 

uo^r. 


Boring  No.  Cl  !~)Cb  l  Monitor  Well  No.  /OfA 
Surface  Elev.  Completion  Depth 


Auger  Depth _ Rotary  Depth _ 

Date:  Start^/i2>( <jg- Time || tc,  FinislW<3/q$-Time  122>0 
Ground  water  Depth:  Method  (See  back): 


Surface  (Circle  one)^ 


SAMPLES 


Grassy 


Wooded 


’Z~T 


\-JLl- 

\  »•> 

GSW- 


!  ^  Jf  1% 

-f*$  % 


Personnel 


%  L 

1  ho 
cq  n  .£ 

w  p_  *0 

co  r.  co 

©  O  © 
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Field  Boring  Log 


Site  File  No.  County 


Site  File  Name  sDAhifo  3e>«.  £os-s  V-\e\ot 


Fed  ID  No. 


State  Planar  Coordinates:  N. 
Borehole  status  (BSTAT)*: 


County 


Monitor  Well  No.  f\JA 


,ck  Boring  No. 


Surface  Elev.  Completion  Depth 


Auger  Depth  Rotary  Depth 


Date:  Start(j/i3/^Time|^25  Finish  A^gTime  \50d> 
Ground  water  Depth:  Method  (See  back): 


Nv.  Grassy  Wooded 


n 


Refer  to  back  of  page 


Depth 

uses 

DESCRIPTION* 

in  feet 

o 

CJ 

2 

O 

CQ 

Q  O) 
— :  c 

o' 

Z 

0 

a: 

> 

<o 

X  T5 
u  © 

© 

CL 

© 

a. 

© 

c 

< 

© 

> 

© 

O  © 
o* 

£ 

CD 

£ 

© 

-Q 

© 

> 

H  _J 
“  LU 

CO 

CO 

_l 

Z 

U _ I 

Personnel 


-M  CRAM.6R 
D  -  D>-  S>TABut  OO 
H- 


REMARKS 


COfACRb  |  fc 


2'2'&'  CLA'i  Awo5AMD( 
BQ.O>_OrA  (  ^OFT  JTlKe  T<=> 
MeDUJM  GRAi  D  SAAD  ( 
'7-SVR^A  B*-o  uavi 

2.8"  Ff.<P  5AhD,  PirACTO 
6>RA<^&£>,  V/eR'l 

L-OOSS",  BB°«-«i^^l<3TTt-eD  uiiTfi 

'0,Lprcx;i  TsyR% 


14% 


;b$M 

pz> 

2* 


£>AA£),  Pi  KB  to  C  OARee'^Ai  MeD 
BRou3A/T6Ace<S*W£i-, 
lco^B t  DAMP 

i.s'tuVz  ' _ _ 

(o,o  ~Le-  Z  6A'ME  As  A&cv/fc  . 

Dz-  fc.2SG rCA^et-,  op  TO 

D-26-  g.o  5AMe  AS  ^  roL> 
cOiXt^  Z-iT P-ET  <Oyf?AO£t-  /A/hX> 
_L^£T~ _ _ _ 

5KD  OF  BoRv  OG- 


;  v'2 
4  i  ^ 


,  i£ 

#  >2- 


•>*  ty 
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Field  Boring  Log 


ite  File  No. 


ite  File  Name 
:ed  ID  No. 

State  Planar  Coordinates:  N. 


orehole  status  (BSTAT)*: 


rilling  Equipment- 
^E  OpRoS>  & 


Refer  to  back  of  page 


SCS  DESCRIPTION* 


County 


<S^AK\(b  3oe  fueled 


Boring  No. 


I  Surface  Elev. 


Page  /  of  / 


Monitor  Well  No.  MAr 


Completion  Depth 


Auger  Depth  _ Rotary  Depth _ 

Date:  Start^^Time  is^<t>  Finish  K^sTime  n,d>4> 
Ground  water  Depth:  Method  (See  back): 


Surface  (Circle  one):  "Bare^.  Grassy  Wooded 


SAMPLES 


h- 

Depth  ^ 
in  feet  5 


Personnel 

G  -  M  •  CRATER 
D-  T>.  6  TAZUrtG- 


REMARKS 


i 


ZO-2‘  2_-  SAtib  CLA-f, 

B£Co^,  LGG^e,  DR'T  TSVB'Ys 
'Z2-H.Q  -  SAMD,  F’lAETO  4 

MfcOfO/H  GRAI  tAECs ,  T'5**” 

Urrce  Gra del., Loose, 

£?A(AD,"V  1  Fie  TO  MeDIO/'A&SAMEL) 
(c,Re>ftSi+  Br?o<-o^, 
jj-n-LeGRAoe^Lo^se, 

5uG>fFtcS  DA*hP. 

SArAE  A&oJcr1  ONiu'i  : 

oD^T-  ■ 

\DWC%  : 


'S- 

1 

oo 

$> 

vo 

e? 

z 

JoeFoss  Field  SI  Report 
Draft 


September  1995 


Appendix  B 
Page  B-3 


Site  File  No. 


Site  File  Name 


I  Fed  ID  No. 

I 


State  Planar  Coordinates:  N 


Borehole  status  (BSTAT)*: 


=  Field  Boring  Log 


County  M Boring  No. QS& ‘ 


3^  fSss.  FTeAdi  Surface  Elev. 


Page  /  of  [ 


Monitor  Well  No.  LjA 


Completion  Depth 


'  Refer  to  back  of  page 


^  Z‘C>-'2-Ld  £L_AS 

^  p  K£  A  RAt  MG  b  ‘SA-O  D, 

p  ^<wOT Race  GAAG&L, 

Loot>^,  •  '^SQ.^ 

’  Z-le-^’O  6/4  AD,  FiKETo 
-c^  M  ED<OA\  7  AUs-H-t- 

I3(4oi/J>/4  TO  Otq^K. 

Lcose(  DA"?  .  IdVRTs  -to  [Q&h___ 

Cjr1  4o-  Li-DS'  <S*?Ewe<- 
'  ^  (  -  (#.D  64M-D,  f'Me  -TO? 

^e-D'1-5/^  6-<R  AiMt'D/  , 

Loose,  D F'-f 


- /46  A6oot  oo<rrf 

<pF  ^©(A/lfcr  Ti  AE  T<o  COAr 2,£it 

(C^Aoeu  AAb  U-A&T 


Auger  Depth  Rotary  Depth 


Date:  Start ^/rs/^Time /7i  7  Finish^fis/fsTime  /7s*^ 


Ground  water  Depth:  Method  (See  back): 


arPP  Grassy  Wooded 


Depth 

uses 

DESCRIPTION* 

in  feet 

SAMPLES 


Personnel 


o 

> 

8 

2 

* 

Urn 

o 

2 

o 

<D 

t£ 

<X> 

> 

CD 

C 

r 

CO 

CL 

CL 
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CD 
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CO 

CO 
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pO  |a! 

per"'T 

o 
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Field  Boring  Log 


Page _ j_  of _ 


Site  File  No.  County  p|j^Lk  Boring  No.  &&0S  Monitor  Well  No. 


Tsite  File  Name  3o<l  Riss  Reid _ Surface  Elev. _ Completion  Depth 


Fed  ID  No.  Auger  Depth  Rotary  Depth 


Estate  Planar  Coordinates:  N.  E.  ;Date:  Stard  i^(<j^Time  /8I?  Finish ^/^g-Time  i&5t> 


Borehole  status  (BSTAT)*:  Ground  water  Depth:  _ Method  (See  back): 


'  Refer  to  back  of  page  | 

(uses 

DESCRIPTION* 

Depth 
in  feet 

Top  3"  Canape.- /M  i 
a|oT~  TAKesL _ _ _ 

C  L/R  er  5 

Mt>De%i#Teci  pl /tern  <3  10^/3 

MeDco/M.  ST"/  i=tF=  Pyn  G"  fi^/4  e"0  5/WD 
D/R  '  ' 

3.  ly  -  _  pr^ieTTO 

MebWAt  G«fi*t*reCitTV.*£-G‘ 
Fctie 

Lic^-f-r  (g,£a<-o/0 /  ljq os<=rl 

QfrM.p  VOVRV-i-te.  VoVfc.te/* 

3  AM  G:  As 

£  CI  C-t+TLl  (MOftS'  PA-iaa.  p 


A  5  A  6>^ ^ &  x  uo  itU- 
«^-p>  6>.  3'  +0  6=.  M  '  Bl R-cR  loVfcV, 

6.H'  — 

cj>l -T-/-+  to 

^Ai/Jeo  uJer 


/gT  ^ 
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Field  Boring  Log 


Site  File  No. 


County  /4;n<ie  ha  lq<\  Boring  No.^5|  -  (  Monitor  Well  No.  aJA- 


Site  File  Name  3ot  Voss.  VlePA. 


Surface  Elev. 


Completion  Depth  Lj  bs 


Fed  ID  No. 

• 

Auger  Depth  A/A-  Rotary  Depth  aJA. 

State  Planar  Coordinates:  N. 

E. 

Date:  Start  ^^cTime^Stf*  Finish^i^^Time  |^/z£ 

Borehole  status  (BSTAT)*: 


Drilling  Equipment: 

Geop'f'obe. 


Ground  water  Depth:  Method  (See  back): 


Surface  (Circle  one):  Grassy  Wooded 

I  SAMPLES  j  Personnel 


*3  •  M •  Ci'a.rnir' 
D-  b-  ‘Sf&rlilSh 


*  Refer  to  back  of  page 

uses 

DESCRIPTION* 

Depth 
in  feet 

/^sphac-T  -  1/OTe-e.o^L.  t 

_ -TT^^tO _  . 

G«-oo«Q , 

C^C~*  12>v^tok\l  FTkva -fco  Guuse  *Sav\41  Look.  , 
v  IQYR.%-^  SYR.% 

W.&T,  Cl<W  ,  Block  , 'Plastic, 
CL l—  Tvi oxa  ^'A*V  k  \  N^cti  s-rff 

ioyrVi  ^ 


<Arvif  As  ABoi/ff 


<avvd.  oM  Cicu,  pvato  Kaiero-tc 

“SG  plastic.  t  Soft",  obcV 


g-  4  V 
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Field  Boring  Log 


Page  1  of 


ite  File  No. 


County  Mnocfoahoi  Boring  No.  6S  \  3  -  Z  |  Monitor  Well  No.  /J/V 


j^te  File  Name  cloc  V~oss 

(Fed  ID  No. _ 

jlate  Planar  Coordinates:  N. 


|  Borehole  status  (BSTAT)*: 
I  grilling  Equipment 


P 


efer  to  back  of  page 


i  ■ 

* 

•! 

u 


SCS  DESCRIPTION*  _ 


As  pUaA't' 

1.0-1. 2S'  5a.»J.  a^L  Btrow^  <0 

Breuss,  Fiw8.  if>  Cturi*. , 

-  ,  '  1DYR.V?  to  SyR.5/}  ~y  /> 

I  1.  ZS-l.TS '  Blac-k,  CK  i  ^  S5""*  C' 
,  M,  S-f-.-tf  7.flVR2-^i _ 

"SAMe  As  ABovE. 


2.L  £.o-S/S'  SAME  AS  ABdC. 

C.S-Co.Y  -tvfi-ca^  ^r<u*9kSe>~« 

, .  'SovvA  (  rvtoctfivn-^c  piastre  t  Soft,  LVij  do 

fc.  Ctflu  t  SitV  'SWf.e.  j 

_ sir 

<>?  8.8  Sa^  A/**  -to  /**d, 


Surface  Elev.  Completion  Depth 

Auger  Depth  A \h_  Rotary  Depth  /J^- 

Date:  Start^^gTime  (4  go Finish^^Time 
Ground  water  Depth:  Method  (See  back): 


Surface  (Circle  one):  ^ 

I  SAMPLES  I  Personnel 


■  £r 
0) 

> 

O  -7 

o  ^ 

0)  > 

£  — 


z  £ 


G*  M-  Cra^r 
D  -  ^ .  'Sfair  1  inci 


2  —  U3  CU 

03  o  33  H 

®  ^  S  >  ir 

CL  9*  <  CO  p  , 

si  fi  >  cd 


REMARKS 
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Field  Boring  Log  Page_J_  of  J 


Site  File  No. 

County  p|'(  V\<xV\ <*. 

Boring  No.  &S  1 3  -  S 

Monitor  Well  No. 

Site  File  Name  3o«.  'tfc'ss  V\.e.VdL 

Surface  Elev. 

Completion  Depth  1  Ug< 

^ — -» 

Fed  ID  No. 

Auger  Depth  bln 

Rotary  Depth  jJA 

State  Planar  Coordinates:  N. 

E. 

Date:  Start  ^^Time  /c>22  Finish  ^s/^Time  /  73*5 

September  1995 
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site  File  No. 


County  MinngUko^  [Boring  No.  GSiV^  j  Monitor  Well  No.  Al* 


I  Jte  File  Name  Y\Ac{ 

\  Fed  ID  No.  _ 

Pate  Planar  Coordinates:  N.  ~ 

|  Borehole  status  (BSTAT)*: 

Jriiling  Equipment: 

Gdo  pvc^ot- 

I 

1  - - - - - - - 

■Refer  to  back  of  page  _ _ _ 


JSCS  DESCRIPTION*  _ _ 

|  A^>W\4 

I  LO-1.2S'  S<Wl  c^a  Bvou,«.  to 

tsP5  "Sustu  "B»eu5v\  Fiw»  t©  Ccur^  Stwet ,  Loosa. , 

■  /cWt^A  -to  ^(5^3 

\.2S-t.7S'  CVfiu,v-BtftcK  plastic, 

"5\W,  Vm  ,  Ktduuvw  VoVRVi 


Surface  Elev.  Completion  Depth _ 

Auger  Depth  fiA  Rotary  Depth  aJA~ 

Date:  Start^S^ Time \1SP  Finish^^Time  /83£~ 


Ground  water  Depth: 
Surface  (Circle  one): 

I  SAMPLES 


a? 

> 

o  ^ 

o 

5  5 

®  c 


h:  .  Method  (See  back): 

GrasS^_ 

3  Personnel 

^  G-  /Lj,  ^nakvuir 

|  L  „  D-  £>.  S-favlina- 
o  Q  o)  C\ 

a  fc|  h- 
I  Is  I  H-  . 


Wooded 


z  Ll 


REMARKS 


APPENDIX  C.  PIEZOMETER  LOGS  AND  CONSTRUCTION  DIAGRAMS 


this  page  was  intentionally  left  blank 


Field  Boring  Log 


:  Site  File  No.  _  County 


te  File  Name  Toe  fo-ss  £T<Ad 

!  Fed  ID  No.  _ 


ate  Planar  Coordinates:  N. 
orehole  status  (BSTAT)*: 


Irilling  Equipment: 

hcklsr  Ho/lous  Ly^l 

4"  Holloo  Sfavw 
I  Z"  Ok  SfVVt 
140  VVoAvva^" 

Refer  to  back  of  page  _ 


USCS  DESCRIPTION’ 


hrxko*  Boring  No.  V2.Gi  /  Monitor  Well  No.  / 


Surface  Elev.  Completion  Depth  lS.e>*V> 

Auger  Depth  1 5 1  Rotary  Depth 

Date:  Start 7/u/js  Time  /  SBC  Finish"^  i/^sTime  /735 
Ground  water  Depth:  Method  (See  back): 

Surface  (Circle  one):  Bare  Grassy  Wooded 


Wooded 


jO  -5.8S*  5a*-a  As  Abov^  ar+cUvy*  ib 
pCOvAuj  r-OuwJifctf 


lOYR%  LWk  fiyrouov\  v  *5o*vdtl  rC*-e 
>P  ^  poorly  *iorktA 

CCKKy^  •Scxvv^  gvvcX  y«ju«P  _ 


J4.0-/SB‘ S*A*E  ASABot^ 
'PfefeUU.  C<>nqlor**rt&.  uJrfk 


SAMPLES 


Personnel 

G  - 


-  r  ,x 

5  L  co  D-  Ly/^  Fz>r*6ir 

O  P  05  7 

s  C#  H-  Ma^K  L«Uf 

«  HI  co 


J  PS  H- 

>  1 — 

>  h  LU 

■Z.  U-  -1 


REMARKS 


■SWtlo^j  *IuW  CelUtxteL 
i.Vfvv  lew<i  G'  to^s 


3 

5  $T*- 

4 


z 

5 


4  0fr 
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MONITORING  WELL  CONSTRUCTION  LOG  -  Standard 

Site  IDfpg  Q, | _ Installation:  fscld. 

Project  No.:  3*423  Client  /  Project: 

Btjl|t  by:  - - - r 

Comp.  Start:  Vu/qs  Comp.  End:  /'»/=?S  | 


I  Rev:  10/94 


Site:TZ0/ 


Organization  (Drilling  Contactor): 

-  lAJezriYA  Co#taAlkj 


Well  Coord.: 


|  PROTECTIVE  COVER  p|t<.sK  Moun* 


“CASES 


STKUP  [fh 


uepui  doo. 


CASE 


CASED 


'\j£i 


TOTAL  DEPTH 

(DPTOTra 


j  Material  Type: 

|  Mortar  Collar  Height: 
j  GUARD  POSTS 
j  Yes  «4B)  No.: 

SURFACE  PAD 
Material: _ 

_ "  RISER  PIPE 

Type:  TVd- 


Diameter  of  Protective  Casing  [CASES]: 


Depth  BGS: 


Drainage  Hole  {  ) 


Configuration: 


Length  [CASE]: 


Diameter  [CASED]:  2 


\  GROUT 

Composition: 


Proportions: 


Method  (See  back): 


|  Tremmied:  YES  $0)  "Tod  Sa^AlotO 


fSEAL  (BSEAL) 

Typefftl+ow'iLa. 


Setup  /  Hydration  time:  20  Vol.  Fluid  Added:  ~7 t>eS)  Tremied:  (YEs)  NO 


j  GRAVEL  FILTER  (GFILT) 


SCREEN  (SCREN) 

Type:  TV(L 

- :  Manufacturer  ( l  MottOTu IK. 

1  Diameter  (ID):  2" 

Slot  Size:  Q\Q 
Schedule/Thickness:  ‘-fo 
Method  (See  back): 


BACKFILL  PLUG  (BFILL) 

- j  Material: 

_ |  Setup  l  Hydration  time:  MA 

.  Method  (See  back) :  Tremied:  YES(N< 


I  J _ 

i  m 


FILTER  PACK 

Type:  6^9 

Amount  Used:  z  ^ 
Gr.  Size  DisL:  OlD 
Source 

Tremmied:  /'YES)  NO 


CENTRALIZE RS(  ) 
Type: 

Depth(s): 


!l  &  1 

iBoreholeDi 
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!  Site  File  No.  County 

^te  File  Name  ^Toe  fos-s.  Pi  eld 

IFed  ID  No. 

i  - - - . - — — 

ate  Planar  Coordinates:  N. _ 


!  Borehole  status  (BSTAT)*: 


rilling  Equipment 

A itkev"  UoUous  “S-hvv*. 
4“  lb  UtAleua  ‘S-tivw 
2“  Ob  Sf  lit  Spoon 
WO  lb  Hs.wivwv 


efer  to  back  of  page 


I  USCS  DESCRIPTION* _ _ 

js-o.zs'  JoYR  %  ~tc  Vi  EUtk, 


\  r\n  c. 


Boring  No.'PgffZ _ Monitor  Well  No. 

Surface  Elev.  Completion  Depth 

Auger  Depth  | fe>‘  b^s  Rotary  Depth  _ 

Date:  StarTfl^gTimeltelg  Finish#^  Time 
Ground  water  Depth:  Method  (See  back): 


\Au.VwU-S  (  loco  to  VVO  ^LsViettij  , 


fc.O-  (c.5'  lOYRVi  t  Clay , 

,  M*rsf_ — ^ — , — — — 
t^'-TO1  foyRVi  &r*y  K  Sawvdl, 

^Owwclcd .  Stf  _ _ _ ' _ S 


Surface  (Circle  one) 


Wooded 


SAMPLES 


Personnel 

G  "  Tv-ACeu  Bu^ 


o  b  a 

cq  n  .£  w  - 
—  cl  -o  n 

CO  iZ  03 

s  00  H- 


-  IvaC^du^ 

”  Lyle  HxrfcjLr 

-  NWk  LesVy^ 


03  o  <13 

>  r.  k 

>  Pui 

2:  U - 1 


REMARKS 


I  BciciCcrcu>v^  WMu.  l^eadir 


No  ^oOh.  Cell  fetid. 


h^o  T?ea5Utiru 


Lf,  TWs  S^oe^is  praU»oA«L  v\©* 

O  r-<^fitwVaiis>C  of  invbvwS  is 

_  tPP^  V\c  A.’t  *4  ~b> 

|  7'U* 

5 _ _ _ - 


A/o  Sjpl'i-f  Zpcon  Colhc^ecL 


t.  \$j&-  \q.-z!  tovaVi  ,  <-ta3- .  H‘?k  • 

Hi  ‘Sa.'tu.ya'fctd^ _  / 

UJ  V-l<6A'  /OYRYy  Lt  VetlBvisk  Rvouj*\  , 
ftp  IDA'-Il.e*  6~r>  g,t*A 


fi o  Sp/j’i  Sjw©*  CellfchicL 


|  14.0“  i£*s 1  lO>lRs/i  6™*}  I  ^Av*i,  4b 

|_  i^SMS-V  2.SyV/3  OIU  Srctcw,  S**d  ,  ^d.*T 
Course.  "PekAeWs  _ _ 


TBottbVv.  Cr?  |6‘  fe^.5 
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MONITORING  WELL  CONSTRUCTION  LOG  -  Standard 


Site  ID:  installation:  3^  feg  ^ 


Project  No.:  2,42  S  Client  /  Project: 


Comp.  Start:  ^  Comp.  End:  7/V‘?5  Wel1  Coord.: 

1 - -  |  PROTECTIVE  COVER  fJuJUMeun 


Rev:  10/94 


Site:  p£OZ. 


:  CASES _ 

Casing^ 

HeighL.  STKUP  (FMsA 


i  Material  Type: 

j  Mortar  Collar  Height: 
]  GUARD  POSTS 
’  j  Yes  No.: 

SURFACE  PAO 
Material: 


Diameter  of  Protective  Casing  [CASES]: 


Depth  BGS: 


Configuration: 


Drainage  Hole  ( 


CASED 


I4.7SF 


1  15  Ft.; 


SEAL  (BSEAL) 

[  7i  Type: 

I  ^ 

i  -  Setup  /  Hydration  time:  ( O  rv\i k 


T  SCREEN  (SCREN) 

j  _ 

j  Type: 

pi - :  Manufacturer  Campbell  MeitofCex. 

ft'2*  !  Diameter  (ID):  2" 


Slot  Size:  OlD 
Schedule/Thickness: 
Method  (See  back): 


Vol.  Fluid  Added: 


Tremied:  /YES. 


GRAVEL  FILTER  (GFILT) 

FILTER  PACK 
Type: 

Amount  Used:  3!/z  S 
:  Gr.  Size  Dist.:  0\0 

Source 

Tremmied:  (<ES)  NO 


TOTAL  DEPTH 

<DPT0Tra 


JoeFoss  Field  SI  Report 


M  .Sfi> 

•  i 

i  Borehole Di 


BACKFILL  PLUG  (BFILL) 

- j  Material:  vvdl 

_ |  Setup  /  Hydration  time: 

Method  (See  back) :  Tremied:  YES/NC 


September  1995 


CEMTRAL!ZERS(  ) 
!  Type: 
i  Depth(s): 


Appendix  C 


Field  Boring  Log 


Page  / 


jsite  File  No.  County 

j^e  File  Name  SbAMfa 
|Fed  ID  No. 

I _ _ _ _ _ _ _ 

te  Planar  Coordinates:  N.  _ _ 


I  Borehole  status  (BSTAT)*: 


tiling  Equipment 
A/liC UcA 


A/lkxv'  UoUovO  $***£*  U 

4*u  lb  VAetto^  "Srbvw 
ZnOD  S^©ov\ 

l  MrO  tVa 


V.uT& 


*^efer  to  back  of  page 


USCS  DESCRIPTION* 


Co^t  A/of 


Boring  No.  "Pz.  $ 3 

Monitor  Well  No.  ”P£03 

Surface  Elev. 

Completion  Depth 

Auger  Depth 

Rotary  Depth  AfA 

Date:  Start  Time  / 230  Finish  /,‘^STime 

Surface  (Circle  one): 


SAMPLES 


^  c 

8*  < 

CO  CO 


Grassy 


Wooded 


j  Personnel 


G“  br^CJLu  Oi*jg- 

D  -  LyU 


$  ^  m  D  -  LyU 
O  P  O)  ,  ,  I 

S  5:1  H-  AWk  ^s/y 


CO  w  05 

<D  o  H  - 

>  ft'  n 


§  R-i 
^  h  tu 

2  Li-  -J 


REMARKS 


[  4.0  -  V.  3  '  lOYR  Vi  Bfecfc,  t  Clay 

'Plrtti'ctiLf  t  _ - - - ^ 

^  H.3-S-W  tO'/zVz 


uo' -  6>.8‘  /oy£  %  V.  i)K.  ,  W, 

Nude-  CowrVL  it>  Vfrrij  C0ut%l 


;p  \0.0-l07S'  SAMe  AS  Aa<*/£" 


.p  \tf.7S4-  11.75*  lOiR^s  iWk  3^610^,  Sovui,  M*4. 
**  "fbovlo  Scwtidl  ujv'H-i  oeU>U 


/ADZ, 

5 

(3 

‘4 

U* 

4o% 

s 

5 

6 

13 

$ ff *- 

Le^eA  c]^  7$  kjp- 

bio  Sp/zf  5^<50k  (UlUc&ck 

H 

S 

(t> 

7 

\ 

Mo  Sp/;+  Spotvt  CoUtcbtd 

i4.o-  >4*25*  ,  w«*  *>  A^d,  _ 

14.2S-  m.71  u>r^  r*U>U3  Con^/owatrs 

l4.7-is«l*  IDVJ^^Z  Orm^ish  B^W'V, St  If 

n*«  ^  cutde  Sovsd. ,  plastic  _ 
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Draft 


September  1995 


Appendix  C 
PageC-5 


MONITORING  WELL  CONSTRUCTION  LOG  -  Standard 


Site  ID:  P£03  Installation:  ^ 


Client  /  Project:  SbAKXb 


Project  No.:  3^2.3 


Rev:  10/94 


Organization  (Drilling  Cent 


Comp.  Start:  *1 A  -z/^S 


‘CASE'S 


STKUP  [fWO 


cASEnr 


CASEDfiJe 


Comp.  End:  Well  Coord.: 


|  PROTECTIVE  COVER  Flusk  Mount 

I  Material  Type:  Diameter  of  Protective  Casing  [CASES]: 

j  Mortar  Collar  Height:  Depth  BGS:  Drainage  Hole  ( 


Mortar  Collar  Height: 
GUARD  POSTS 


T  Yes  !$) 


Configuration: 


,  RISER  PIPE 
Type:  p/C 


Length  [CASE]: 


Diameter  [CASED]: 


GROUT 

Composition: 


Proportions: 


Method  (See  back): 


Tremmied:  YES  <*5o) 


SEAL  (BSEAL) 

2_‘  j  Type:  Ttlfmi'fce 

Setup  /  Hydration  time:  ID  *vtmid>.S 


t  SCREEN  (SCREN) 

|  Type:  -*TVC- . 

p* - ^  Manufacturer  £oH\p(o£// 

$  Diameter  (ID):  2/‘ 


Slot  Size:  DID 
Schedule/Thickness:  *4D 
Method  (See  back): 


Vol.  Fluid  Added: 


'  Tremied:  frES,) 


GRAVEL  FILTER  (GFILT) 


FILTER  PACK 
Type: 

Amount  Used: 

Gr.  Size  Dist.:  4v  CIO 


Source 


Tremmied: 


I:  frES^l- 


TOTAL  DEPTH 

<DPT0Tra 


JoeFoss  Field  SI  Report 


:  I  -lB>‘ 

-Borehole  Dis. 


BACKFILL  PLUG  (BFILL) 

1 - j  Material:  ‘SovcL 

_ |  Setup  /  Hydration  time: 

Method  (See  back) :  Tremied:  YES  \ 


September  1995 


CENTRALIZERS(  ) 
Type: 

Depth(s): 
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APPENDIX  D.  MONITORING  WELL  LOGS  AND  CONSTRUCTION  DIAGRAMS 


THIS  PAGE  WAS  INTENTIONALLY  LEFT  BLANK 


Field  Boring  Log 


Page  /  of  2- 


Site  File  No. _ |  County  /j 

Site  File  Name  Fcddi _ 

Fed  ID  No.  _ _ 

State  Planar  Coordinates:  N. _ 

-  Borehole  status  (BSTAT)*: 

Drilling  Equipment 

A tkir  Siena.  Au^or 

Q  '  lib  l4ollcu5  Augers 

Z  D&  Spocn  I^O  It?  I ’{c.ntmtK' 


Refer  to  back  of  page 


I USCS  DESCRIPTION* 


Con  Aio-f  0~(o  ' 


Boring  No.  NW/Z-g/  Monitor  Well  No.  MlV/Z  -tf( 
Surface  Elev.  Completion  Depth 

Auger  Depth  Rotary  Depth  Kj  A 

E.  Date:  Start Ym/qsTime  1^25  Finish^*/jSTime  I&S0 

Ground  water  Depth:  Method  (See  back): 

Surface  (Circle  one):  Bare  Grassy  Wooded 


Surface  (Circle  one): 
I  SAMPLES 


<^p>  <o.0'~U  2.5/Y3  ^ vi  Brou»v  .  S*ncL 

,  txsorLj  Sox-bd. 


|l. z'  Z.sy%  Olivi  Br-own, 

‘  “to  NM-dL*UV%*^  _ _ 


\\.Z''  11. 1*  •SA.mC  As  A\aow« 

*-*1  \>CarV^  _ — - — ’  ' 


l4.0’-l4.7S'  ZS'/Z/z  bark  OKve  Brown.  (  S^FTnJt 


v4.75‘-  15.  r  S<w  As  Aboi*  E*C*of  Cbaru.  Sand. 


3a/  Us. I1-  iS.H'  “Sav^  As  AVko^  £xoep  +  Pm* 


r  lSU**-  Z«SybarK6ntt^ 


0) 

> 

o  ^ 

o  ^ 

z  ^  ^ 

(D  -22  C 

Q.  §■  -C 
E  i  -o 

S  5  « 


PLES  Personnel 

G  -  T>r 

$  s*  c*  D  - 
z  o  P  O)  1 

>  a  cl  H - 


>  15 ,s  H- 

§  R  -j  - 

^  —  LL1 


Z  u.  -J 


REMARKS 


No  •Spl/'f  Spoons  ColUcbd 


JoeFoss  Held  SI  Report 
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MONITORING  WELL  CONSTRUCTION  LOG  -  Standard 

Site  ID:  AW/7-lrfl  1  lnstallation:  Toe.  Foss,  HeAA _ 


Rev:  10/94 


_ 1 5  te:  mw/z  -az 

Organizati'on  (MIHng  Coptr^ctor);^^ _ 


Project  No.:  V\2Z  Client  /  Project:  _ , 

Built  by:  lDriller-  Ly(gJ 

Comp.  Start:  7/ wfaS  ^  Comp.  End:  l/f^/lS  We"  Coord-; _ 

- -  |  PROTECTIVE  COVER  Ru.$W  M  eun-f 

|  Materia!  Type:  Diameter  of  Protective  Casing  [CASES]: 

, ,  .  _  !  Mortar  Collar  Height:  Depth  BGS:  Drainage  Hole  (  ) 


|  PROTECTIVE  COVER  Ru.$W  M  ouhH 
I  Material  Type:  Diameter  of  F 


CASES 

STKUP 


GS  Elevation: 
GS  Heiaht: 


U/t=)J  .  - 


|  Mortar  Collar  Height: 

-  GUARD  POSTS 

^  Yes/^No)  No.: 

7 -  SURFACE  PAD 

!  Material: 

I  ■Hi _ RISER  PIPE 

Type:TVC. 


caseSj 

i 

i 

CASEDTrt  - 


Depth  BGS: 
Configuration: 

Length  [CASE]: 


Diameter  [CASED] 


GROUT 

Composition:  *-V\ a.wei, 

Proportions: 

Interval: 

Method  (See  back): 

"j~i  |  Tremmied:  YES  (ft5[)  ”Too  SVie-Hou3 


TOTAL  DEPTH 

<DPT0Tra 


JoeFoss  Field  SI  Report 

Draft 


SEAL  (BSEAL) 

2J  |  type:  'Ptl'Vovu-fcc. 

■  Setup  /  Hydration  time:  2*5  mmu.te.S 

SCREEN  (SCREN)  ! 

Type:  IY<L. 

- :  Manufacturer 

25  j  Diameter  (ID):  ^  #< 

Slot  Size:  OlG 

Schedule/Thickness:  <4o 

Method  (See  back):  ' 


^BACKFILL  PLUG  (BF1LL) 

3 p - j-i  Material: 

{M  Setup  /  Hydration  time: 

I  Method  (See  back) :  Tremied:  YES  NC 


CENTRALIZERS(  ) 
Type: 

Depth(s): 


i  .06  I 

Borehoie  Dia. 
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Source: 

VoL  Fluid  Added:  Tremied:  YES 

f  GRAVEL  FILTER  (GF1LT) 

I 

FILTER  PACK 
Type: 

j  Amount  Used:  Lf  l/z  ! 

y'  j  Gr.  Size  OisL:  £  ^  OfO 
Source 

Tremmied:  (^YES)  NO 


Field  Boring  Log 


of  Z. 


|site  File  No. _ _ _  County 

| Site  File  Name  ^Toe.  ¥C(\d. 

[Fed  ID  No. _ _ _ 

State  Planar  Coordinates:  N.  _ _ 

(Borehole  status  (BSTAT)*: 

_  Drilling  Equipment: 
j  kckjDr  Vlolloio 

|  £>''  Ujottous 

2"o&  No  it.  1-k.w^r 


Boring  No.  M WIZ~  -  0>Z- 

Monitor  Well  No.MU//2-0Z- 

Surface  Elev. 

Completion  Depth  /4?  lb^ 

Auger  Depth  )  (o' ^ 

Rotary  Depth  a/A 

Date:  Start^s/^Time  072S  FinishAs^ime  tfq# 0 

Surface  (Circle  one): 
f  SAMPLES 


Bare  Grassy 

Personnel 

G  *  "Wiy 

3  p-  u>  D-  Ly  tePcxt*.*' 

O  u I  CD  7  .  I  I 

m  £  ■%  H  -  NWk  1*17 


Wooded 


a.  < 

I  S 


©  o  ©  H 
>  I  .  CC 
5  RjL 
^  h  uj 

2:  u_  — 1 


REMARKS 

h]o  CollecfacL 

Back^-ourei  HMu. 


klccW  L*o~fc,C  <Jr  1  o  W  • 

;; 

IS  _ _ _ 


Me  Spirt  5foo’ <s  UlUcicd. 


ya>'-  U.S'  Z.SYVi  CW  Saxci,  1W 


U-S'-U-S*  loyR%  faun  Si^d,  Cowry. 


i v 


Mo  Specn  Cellxcincl 


-p  2-5VV^  l^kf  Of**  Srowrv ~  Savvet,  TT^ 

_ KtA-to  _ _ _ — - r  "  “F-tS- 

14.&'-  iS  V  Z.SYS/y  1,-Jrf  Ol/'oe  F 

^  V.  Co xtfb  gv-a^Us  P^oiats — - '~~''"~"E-1L<- 


2 

3  ^ 

4  W^ 

5 


I  "Btffttowv.  of  U»* 


$  16. 


JoeFoss  Field  SI  Report 
Draft 


September  1995 


Appendix  D 
Page  D-3 


MONITORING  WELL  CONSTRUCTION  LOG  -  Standard 


Site  ID:  My/lZ  -  02.  Installation:  ^ 


Client /Project:  -SDAM6 


Rev:  10/94 


Site:  KWlZ  -$Z- 


Comp.  Start:  Comp.  En &7/\sfqS _ Well  Coord.: _ 


|  PROTECTIVE  COVER  FlusW  Mo  urtf 

j  Material  Type:  Diameter  of  Protective  Casing  [CASES]: 

Hp'rrht*  !  Mortar  Collar  Height:  Depth  BGS:  Drainage  Hole 


onlractoc 


Drainage  Hole  (  ) 


'cases _ 

STKUP  [FWT 

I. 


SE]^ 


j  GUARD  POSTS 
j  Yes  /  No.: 

Configuration: 

Type: 

SURFACE  PAD 

Material: 

Size: 

| 

Length  [CASE]: 


GROUT 

Composition:  T^r-*{/av\cl 
Proportions: 

Interval: 

Method  (See  back): 

|  Tremmied:  YES  (tiS)  'Toa  SKcJ 


Diameter  [CASED]: 


CASED 


/S' Fit. 

^/Afu 

TOTAL  DEPTH 

(DPTOTra 


fSEAL  (BSEAL) 

^  i  Type:  Ecohjo  pLj  "  — 

J/  Setup  /  Hydration  time:  £T  /tou^S 


{3 

St  SCREEN  (SCREN) 

I  I 

I  j  Type:  TV£>- 

j| — - -  Manufacturer  Co~i^OtH  A4o«*(tfx. 

Diameter  (ID):  L/  " 


Slot  Size:  OfD 
Schedule/Thickness:  *-fo 
Method  (See  back): 


|BACKFILL  PLUG  (BF1LL) 

- j— |  Material: 

|  Setup  /  Hydration  time: 

Method  (See  back) :  Tremied:  /yes} 


Source: 

Vol.  Fluid  Added:  3<?*£  Tremied: 


j"  GRAVEL  FILTER  (GFILT) 

FILTER  PACK 

Type:  Mov it  GA4 
j  Amount  Used:  7 '/q  lo*g*> 

/£)'  I  Gr.  Size  Dist.:  £>/0 

Source 


Tremmied:/  YES) NO 


CENTRALIZE  RS(  ) 
Type: 

Depth(s): 


M  -es;  M 

iBorehole  Dra. 


JoeFoss  Field  SI  Report 
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iljrfli 


Site  File  No. 

Site  File  Name  <^\)  ktiCa 
Fed  ID  No. 

State  Planar  Coordinates: 


Borehole  status  (BSTAT)*: 


County  MinngUaU<V  Boring  No.  f%/)Z Monitor  Well  No.MW  I 2-03 

cte!  Rc\dl  Surface  Elev.  Completion  Depth  _ 

Auger  Depth  Rotary  Depth  MA _ 

N  E.  Date:  Start  7/s/j<Jime  1^*44  Finish7u>/^gTime  10lgS 


Ground  water  Depth:  Method  (See  back). 


*  Refer  to  back  of  page 


DESCRIPTION 


SAMPLES 


Personnel 


to  _ 

|.  b  a  D* 
a  Si  h- 

eo  r  ca 

s  k  h- 


*  Tr-cceu 

D  -  Ly  U. 

H-  NWKLES LY 


Cort  A/of  Levied  Q-(o'^ 


REMARKS 


b'rtUJjSi 

CeWitkatk 


,  &**»**&,  §  _ _ - — - 

voyaVi 


(fi 

e>  ftr- 


6«ftteJr, 


]slo  SpVif  Cfc\\jtcfcscL 


l4.0'  14.S1  \0YRto/3  Broua'a 
C®uTSLt  U>/  fgLUxWr/^  pxtiifS,  — ' 

rouvAdid  uael\  -scxtadi  _ — " 

1<4.S*-  15.0*  2-SVfs  Olive 
6  ra.wwUs  UvjVl  Sok 

IS.41  Z-SV%  OW  B<ou>n,  >/ 

<>/yv^A  ■(©  _  / 


Botbvw  e£  U/ 
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MONITORING  WELL  CONSTRUCTION  LOG  -  Standard 


Rev:  10/94 


Site  ID:  KU/I2. 


Project  No.:  3^2.3 


Comp.  Start: 


Installation:  ^  fie\ 


Client  /  Project:  A.K16 


Comp.  End:  ^/u  Well  Coord.: 

|  PROTECTIVE  COVER  fjuxk  /<AO* 

\  Material  Type:  Diameter  of  F 


Site:  Mu//2  -  03 


CASES 


STKUP  5w4J 


GS  Elevation: 
GS  Height: 
Depth  BGS: 


CASE! 


caseduT 


i  Material  Type: 

i 

j  Mortar  Collar  Height: 
'  j  GUARD  POSTS 
'j  Yes^No^)  No.: 
SURFACE  PAO 


_  RISER  PIPE 

I  ~yp«:'T>VC 


Depth  BGS: 


Configuration: 


Length  [CASE]: 


Protective  Casing  [CASES]: 

Drainage  Hofe  (  ) 


GROUT 

Composition: 


Proportions: 


Method  (See  back): 

I  |  Tremmied:  YES  NO 


Diameter  [CASED]: 


IS  Ft. 


B  =  i  =  jiffs' 

m zz~ imfi  j 


fSEAL(BSEAL) 

|  Type:  Ecott©  plug  - /HicUu^x 
uy  Setup  /  Hydration  time:  24  A/>uks 


!  SCREEN  (SCREN) 

i 

j  Type:  TVC 

T— 7;  Manufacturer  CtnflocU  flbno&t 


Diameter  (ID):  Lf 
Slot  Size:  DID 
Scheduie/Thickness:  Ho 
Method  (See  back); 


n===nn 


Vol.  Fluid  Added:  3^**  Tremied:  ^YEj 

GRAVEL  FILTER  (GF1LT) 

FILTER  PACK 

Type:  hone.  &AR 

Amount  Used:  g  ^  ^ 


Gr.  Size  Gist.: 


(or  OlQ 


Tremmied:  (YES  )NO 


TOTAL  DEPTH 
(DPTOTVTTTl 


-BACKFILL  PLUG  (BFILL) 

- 7~j  Material:  ‘S&.Adi 

^  |  Setup  /  Hydration  time: 

Method  (See  back) :  Tremied:  ^ES^ 


CENTRALIZ5RS(  ) 
Type: 

Depth(s): 


j  .es# 


i Borehole  Dia. 


JoeFoss  Reid  SI  Report 
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Field  Boring  Log 


Page  I  of  2 


Site  File  No.  County  H<<nn £  Lako*. 

Boring  No.  M.V/IZ.  '0^ 

Monitor  Well  N0.MK//Z  -0^ 

Site  File  Name  “Sl^AN £oss 

Surface  Elev. 

Completion  Depth  Ik'la^s 

Fed  ID  No. 

Auger  Depth 

Rotary  Depth 
— *  /  / 

State  Planar  Coordinates:  N.  E- 

Date:  Start7/s/£KTime  ISSS  Finish  AsfeTme  |7/0 

Borehole  status  (BSTAT)*: 

Groundwater  Depth:  77£*^s  Method  (See  back): 

Drilling  Equipment 

AdCtr  Hollo  10  Au^eir  iV'.l/ 

Surface  (Circle  one):  Bare  Grassy  Wooded 

1 

SAMPLES 

Personnel 

6  Holloio  Aiv^rs 

2"  Ob  Sp[rf  Sp«>/<w  Mo  lb  hfamynjir 

« 

h- 

co 

0 

2 

Sample  No. 

Sample  Recovery 

Lab  Anal  Y/N 

N  Valves  (Blows) 

r.I.LJ.  or  hU.U/ 

LEL  Readings 

D-  'Fbricr 

H-  M^vK  Ltsli^ 

H- 

*  Refer  to  back  of  page 

uses 

DESCRIPTION* 

Depth 
in  |eet 

REMARKS 

Co^e.  Mof  D~(o 

j 

0  1  _ 

:  1 

Kio  Sp/iY  Spoons  ColbchA 

3P 

lc.Q  -  0.2’  /OR %  bJiak  Vtd .  So*d . ^ 

1 

1 

1*4 

20 

Ife 

1*/ 

4r^ 

\*ict  a*  7. 75^^-s 

k  ioYR3/z  SawcL,  MwL. 

l^l 

—&— 

~~  t  ~ 

r^~ 

™  1  1 

1 

1 

Wo  5jo//f  ^ooon  CtlUtfod 

-s? 

l£.g/  Z.SY^l  ioY$  Otive  Brouan  A>  JWfe 

Bv'O^'^v  .  ,  tvucI  ‘tfc,  COursje  (  SOw^  pejjjttfS 

— 10— 

00% 

H 

10 

11 
tz. 

■ 

S^iHe  AS  A6o*£ 

Vtv*M  ^teLvk  T2wtolo»v 

— 

E-I3- 

E_ij‘  ~ 

1 

j\/o  SpAf  CelUd^di 

. 

,-SP 

)£>&*- sy^4  Dark  0/<* 

t>  Mid. . 

-  - 

-  w  #  “ 

1 07. 

4 

7 

8 

?  _ 

”  /£>  «. 

'BotiovwO-T 

I 
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MONITORING  WELL  CONSTRUCTION  LOG  -  Standard  _ 


Installation;  ^  foss 


Client  /  Project; 


Rev;  10/94 


Site  ID:  tAWlZ-^ 


Project  No.:  ^HZ2 
Built  by:  "[raca y  “Bo 
Comp.  Start:  ~YiS  fas 


[Driller: 


Comp.  End:  “Yis/^S  Well  Coord.: 

|  PROTECTIVE  COVER  Plusk  Mauwf 

|  Materia!  Type:  Diameter  of  Protective  Casing  [CASES]: 

)  Mortar  Collar  Height:  Depth  BGS:  Drainage  Hole  (  ) 


'cases _ 

stkup  [rwT 


j  Mortar  Collar  Height: 
|  GUARD  POSTS 
lYes/Z^o^  No.: 


Depth  BGS: 
Configuration: 


GS  Elevation: 
GS  Height: 
Depth  BGS: 


case[7/T1 


SURFACE  PAD 

Material: 

Size: 

RISER  PIPE 

Type:  TVC 

Length  [CASE]: 

i 

Diameter  [CASED]:  j 

GROUT 

Composition:  To A[cmcL 
Proportions: 

•  !  Interval: 

j  Method  (See  back): 

j  1  j  Tremmied:  YES  $0)  ~Jc0  *Sb&.llc 


CASED 


>r^i 


IS  Fit 

I  MA  Ft  J 

|lS.7$rt.|— 

TOTAL  DEPTH 

(DpTOTra 


tSEAL(BSEAL) 

f  j  Type:  ~ 

2  j 

J/ _ Setup  /  Hydration  time:  /7-£  hours 

t  SCREEN  (SCREN)  j 

|  Type:  'PVC  j 

-i - :  Manufacturer  ^k*upbe/(  ! 

!  Diameter  (ID):  LfU  I 

Slot  Size:  0/0 
Schedule/Thickness:  Ho 
Method  (See  back): 


^BACKFILL  PLUG  (BF1LL) 

- pj  Material:  S 

.25  I  /  HvHratinn  time' 


Setup  /  Hydration  time: 

Method  (See  back)  :  Tremied:  YES  N< 


Source: 

Vol.  Fluid  Added 


Tremied:  /YES^ 


GRAVEL  FILTER  (GFILT) 

FILTER  PACK 

Type:  Mor/e  && 

Amount  Used:  L> 

i  /) 

I  :  Gr.  Size  Dist.:  ^  010 
Source 

Tremmied:  (yes)  NO 


CENTRALIZERS(  ) 
Type: 

Depth(s): 


N  .85 '  1 

iBoreEoIeUia. 
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MONITORING  WELL  CONSTRUCTION  LOG  -  Standard 
Site  -05  Installation:  ^  f^ss 

Project  No.:  3^/23  Client  /  Project:  ^  ^(L, 


Rev:  10/94 


SitetD:rtv//2-05 
Project  No.:  3*/£3 
Built  by: 

Comp.  Start:  T/is/qs 


Comp.  End:  7/lS  /<?£  Well  Coord.: 

|  PROTECTIVE  COVER 


_ lSi(e:  KWiz-a& 

Organization  (Drilling  Contractor):  _ 

_ LsjtaSL - g/isSem  Casimi y  In&i 

PriHer  {J^  _ 


CASES 


STKUP 


GS  Elevation: 
GS  Height- 
Depth  BGS: 


Material  Type: 

Mortar  Collar  Height: 
j  GUARD  POSTS 
Yes/($o}  No.: 


Diameter  of  Protective  Casing  [CASES]: 


SURFACE  PAD 
Material: 

_ RISER  PIPE" 

Type:  TVC 


Depth  BGS: 


Configuration: 


Length  [CASE]: 


3  GROUT 

3  Composition: 


Drainage  Hole  (  ) 


Diameter  [CASED]: 


Proportions: 


CASE 


Method  (See  back): 


I  ‘  j  Tremmied:  YES  (no)  SWdVoO 


CASED! 


r-m 


lift. 


m=z-=m. 


■'{SEAL  (BSEAL) 

J  ^  i  j  *^*yp®*  #v<_ 

X  Setup  /  Hydration  time:  /Bkeurs 


!  SCREEN  (SCREN) 

i 

j  Type:  'pV’d, 

1 - -  Manufacturer  Ca^pWU  Mo nollix. 

9  1!  \ 

•££.!  Diameter  (ID):  4" 

Slot  Size:  £)lO 
Schedule/Thickness:  yo 
Method  (See  back): 


Voi.  Fluid  Added: 


: 


Tremied:  (YES 


|  GRAVEL  FILTER  (GFILT) 

FILTER  PACK 

MoriC  GA^ 

j  Amount  Used:  UVq 

- — 

| A  1  i  Gr.  Size  DisL: 


Tremmied:  /YES  JNO 


TOTAL  DEPTH 

(°pToTra 


1 1  .8s' 

iBoreEolFTjiz 


^BACKFILL  PLUG  (BFILL) 

- 71  Material:  S<wi. 


J  Setup  /  Hydration  time: 
Method  (See  back) : 


CENTRAL!ZERS(  ) 
Type: 

Depth(s): 


Tremied:/  YES JNC 
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Field  Boring  Log 


Page  I  of  2. 


Asite  File  No. 

County  Minnehaha.. 

Boring  No.  MW/3  -0/ 

Monitor  Well  No.  Mk//3 -0[ 

Rite  File  Name  Ho*  foss  Ffcld 

Surface  Elev. 

Completion  Depth  20'^s 

^ed  ID  No. 

Auger  Depth  2o‘lo^ 

Rotary  Depth  yy/^. 

- r  1 

ptate  Planar  Coordinates:  N. 

E. 

1 

Date:  Start ^iB/^Time  1^10  Finish  /gtfS 

- —  :  —  "  n  i 

I  Borehole  status  (BSTAT)*: 

■Drilling  Equipment  ”” l  _ 

kck^  VWlou>  sw  ^  0r,\\^ 

■  ‘-f*  \b  UoUoo  S-tavw.  A.u^<rs. 

■  2"0C>  Spin  S^xyv.  WaMm<r 

Refer  to  back  of  page _ _ _ _ 


Groundwater  Depth: 


Method  (See  back): 


Surface  (Circle  one): 


Bare 


Grassy 


Wooded 


SAMPLES 


uses 


DESCRIPTION* 


Depth 

in^eet_ 


CL 

E 

CO 

CO 


<D 

> 

o 

o 

0 

cr 

0 

CL 

E 

(0 

CO 


Personnel 


G  -  7Pa.ce  w 
D  -  /_y(j  iir'ief' 

H  -  Mark  Lesly 
H- 


REMARKS 
A le>  S pi  It  Sheens  Celtic  teed. 


ksfra.lt 


o-W 


CW 


IcYR V,  Mack. ,  .  4<jk.73wiefy 

Dr 


=f- 


$ 

C 

(p 


_CH_ 


R.n'-e.ZS’  4S  4boi/e 


C.L 


S.ts'-e.L1 10SR%  Dark  6**jtsU  Sroww., 
■Sa\*A ,  Moist: 


5C 


O- 


B.^'-S-SS'/OY/SVa  Dark  Brawn,  W, 

ClfUj _ _ 

fe.SS-  Y.oo'  /oy/?  y,  Stack ,  Clay ,  "r*- 

*w<j  ■  ,  brty _ 


ttt- 


loyeVs  iWkBro'or^*^ 


'-3P 


&Cr 


10-^S'- 10.1s‘/CyRVz  (Sra^.'sk  Brown.  4  'Sarvi 

^uA>  bML  Sowj  gcjoLLs _  _ 

VfcTS'-U.O1  IQVgys'Oark  Sroww,  (jr«»n^  v^tV-lStUs. 


5o£ 


u 

12. 

12 

14 


*Sp 


loVftVl-Vt  Dk.  Gra-Jisl.  RrOfcjn  ,  Sarui., 

riwl  ’to  M*Ci" 


SW* 


■Sp 


ie-£-  W.2‘  &K. 

Coarse  ta  yavol. ,  wtA* 


W.2-  IA-B‘  Sawd. ,  Cooor^c  v'yfaeAi 


f-ZO- 


TScokg’ouna  UKiu.'^tad.ir^ 


'ft- 


$er- 


% 

n 

7 

(p 


Ajc  SpW  .Spcon  Colltctld 


<SVxd\lo^TuSoe  ^olUJjodl 


Mo  Spl«+  Spools  ColkchcL 


BtfffoHv  2o‘bj% 


I 
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JoeFoss  Field  SI  Report 
Draft 


MONITORING  WELL  CONSTRUCTION  LOG  -  Standard 

Site  ID:  MU//3  ~QS  l  Installation:  J~oe 

Project  No.:  342.3  Client  /  Project:  _ 


Rev:  10/94 


Site  ID:  MlV/3  ~gS  l 
Project  No.:  342.3 
Built  by:  ‘Xv'c.c.fc^ 
Comp.  Start:  ~?/|3  /q£ 


_ |Site:  MU)J3-0| 

Organization  (D^  Cg^tor):  . 
Driller  Lyt*  7^*" 


Comp.  End:  7/^  jq  £ 

|  PROTECTIVE  COVER 
|  Material  Type: 


Well  Coord.: 


MouKtS 

Diameter  of  Protective  Casing  [CASES]: 


Depth  BGS: 


Drainage  Hole  (  ) 


CASES_ 

STKUP 


j  GUARD  POSTS 
j  Yes  l(_ No>  No.: 

Configuration: 

Type: 

SURFACE  PAD 

Material: 

Size: 

j 

1 _ RISER  PIPE 

j  Type:  'p|/'£. 

Length  [CASE]: 

i 

Diameter  [CASED]:  2  "  j 

APPENDIX  E.  ANALYTICAL  REPORTS 


THIS  PAGE  WAS  INTENTIONALLY  LEFT  BLANK 


Huntingdon  Engineering  &  Environmental,  Inc, 
601  East  48th  Street  North 
Sioux  Falls,  South  Dakota  57104-0698 
1605)  332-5371 
Fax:  (605)  332-8488 

REPORT  OF:  CHEMICAL  ANALYSIS 

PROJECT:  SAIC  DATE:  September  12,  1995 

REPORTED  TO:  SAIC 

PAT  PATEL 

1710  GOODRIDGE  DRIVE 
MCLEAN  VA  22102 


Huntingdon 


LABORATORY  NO:  6610  95-170 

Date  Received:  8-30-95 
Date  Sampled:  8-29-95 
Authorization:  Job  No.  01-0513-04-3423 

The  results  of  the  BETX  analysis  are  listed  in  Table  1.  The  results  of  the  TPH  analysis  are  listed  in 
Table  2.  The  results  of  the  solvents  analysis  will  be  reported  under  separate  cover  as  they  become 
available. 

TABLE  1 

VOLATILE  ANALYSIS 


Client  Sample  ID 

Parameter 

FB05 

0827950910 

95-7154 

FB06 

0827950910 

95-7155 

EB06 

0827950930 

95-7156 

TB06 

082795 

95-7157 

MWl-13-02 
Area  13 
0827951030 

95-7158 

MW2- 13-02 

Area  13 
0827951030 

95-7159 

MDL 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<7 

<7 

<7 

<7 

<7 

7 

Benzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Toluene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Xylenes 

<1 

<1 

<1 

<1 

<1 

<1 

i 

A 

Ethylbenzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

SURROGATE 

RECOVERY: 

a,a,a-Trifluorotoluene 

96% 

96% 

92% 

95% 

95% 

96% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  parts  per  billion. 
MDL  -  Method  Detection  Limit 
Date  Analyzed:  9-7,  9-8,  9-9-95 
USEPA  SW846  Method  8020 


Huntingdon 
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TABLE  1  (cont.) 

VOLATILE  ANALYSIS 


Client  Sample  ID 

Parameter 

MW1-12-02 

Area  12 
0827951320 

95-7160 

MW2-12-02 
Area  12 
0877951800 

95-'H6i 

MW3- 12-02 
Area  12 
0827951640 

95-7162 

MW4  12-02 

Area  !2 

0827951536 

95-7163 

MV/5-12-02 
Area  12 
0827951420 

95-7164 

MW6-12-02 

Area  12 
0827951230 
95-7165 

MDL 

Total 

Hydrocarbons 
as  Gasoline 

340 

<7 

<7 

<7 

<7 

<7 

'■f 

/ 

Benzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Toluene 

<1 

<1 

<1 

<1 

<1 

<  1 

i 

Xylenes 

<  1 

<  L 

<1 

<1 

<1 

<1 

Ethylbenzene 

<1 

<  1 

<1 

<1 

<1 

<  3 

I 

SURROGATE 

RECOVERY: 

a ,  a,  oi-T riiluoroto !  ue.ne 

97% 

97% 

97% 

98% 

94% 

93% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  pans  per  billion. 

MDL  -  Method  Detection  Limit 

Date  Analyzed:  9-7,  9-3,  9-9-95 

USEPA  SW846  Method  8020  Technical  Review: 

:JlJ_ 

LABORATORY  QUALITY  CONTROL 

ACCURACY  DATA  PRECISION  DATA 


Matrix  Spike 

Matrix  Spike  Duplicate 

Relative 

Parameter 

Samnle  # 

Percent  Recovery 

Percent  Recovery 

Percent  Difference 

Benzene 

95-7359 

102% 

101% 

0.8% 

Toluene 

95-7159 

102% 

101% 

0.8% 

Xyiene 

95-7159 

102% 

100% 

1.9% 

Ethylbenzene 

95-7159 

302% 

100% 

2.5% 

Huntingdon 


Huntingdon  Engineering  &  Environmental,  Inc. 

601  East  48th  Street  North 
Sioux  Falls,  South  Dakota  57104-0698 
(605)  332-5371 
Fax:  (605)  332-8488 

REPORT  OF:  CHEMICAL  ANALYSIS 


PROJECT:  SAIC  DATE:  September  8,  1995 

REPORTED  TO:  SAIC 

PAT  PATEL 

1710  GOODRIDGE  DRIVE 
MCLEAN  VA  22102 


LABORATORY  NO:  6610  95-170 

Date  Received:  8-39^95 
Date  Sampled:  8-29-95 
Authorization:  Job  No.  01-0513-04-3423 


The  results  of  the  TPH  analysis  are  listed  in  Table  1. 


TABLE  1 

TOTAL  PETROLEUM 
HYDROCARBONS  ANALYSIS 


SURROGATE 

Total  Petroleum 

RECOVERY: 

Sample  Identification 

Client  Sample  ID 

Hvdrocarbons  (mg/L) 

Triacontane 

95-7166 

Area  13,  MW1-13-02 

<0.1 

85% 

95-7167 

Area  13,  MW2- 13-02 

<0.1 

82% 

95-7168 

Area  12,  MW1-12-02 

0.30 

74% 

95-7169 

Area  12,  MW2-12-02 

<0.1 

92% 

95-7170 

Area  12,  MW3-12-02 

<0.1 

80% 

95-7171 

Area  12,  MW4-12-02 

<0.1 

95% 

95-7172 

Area  12,  MW5-12-02 

<0.1 

78% 

95-7173 

Area  12,  MW6-12-02 

<0.1 

76% 

95-7174 

MS01 

<0.1 

105% 

95-7175 

MS001 

<0.1 

89% 

95-7176 

TB06  - 

<0.1 

105% 

PQL 

0.1 

Samples  were  quantified  as  #2  fuel  oil. 

All  values  are  in  mg/L  which  is  equivalent  to  parts  per  million  (ppm). 
PQL  -  Practical  Quantitation  Limit 
Date  Extracted:  8-31-95 
Date  Analyzed:  9-1-95 
USGS/Califomia  Method 


Huntingdon 
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TABLE  2 

TOTAL  PETROLEUM 
HYDROCARBONS  ANALYSIS 


Sample  Identification 
95-7154 
95-7155 
95-7156 

PQL 


Client  Sample  ID 
FE05 
FB06 
EB06 


Total  Petroleum 
Hydrocarbons  ftng/D 
<0.1 
<0.1 
<0.1 

0.1 


Samples  were  quantified  as  #2  fuel  oil. 

All  values  are  in  mg/L  which  is  equivalent  to  parts  per  million  (ppm). 
PQL  -  Practical  Quantitation  Limit 
Date  Extracted:  8-31-95 
Date  Analyzed:  9-1-95 
USGS/California  Method 


SURROGATE 

RECOVERY: 

Triacontane 

95% 

99% 

93% 


Technical  Review 


LABORATORY  QUALITY  CONTROL 
ACCURACY  DATA 


Parameter 

TPH 

Surrogate  Recovery 


Matrix  Spike 
Percent  Recovery 


Matrix  Spike  Duplicate 
Percent  Recovery 
104% 

104% 


HUNTINGDON  ENGINEERING  &  ENVIRONMENTAL,  INC. 

A-  ~T 


PRECISION  DATA 
Relative 

Percent  Difference 
2.3% 


Dan  T.  Hanson 
Chemistry  Manager 


REPORT  OF:  CHEMICAL  ANALYSIS 


LABORATORY  NO.  6610  95-170 


DATE:  September  8,  1995 
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LABORATORY  QUALITY  CONTROL 

ACCURACY  DATA  PRECISION  DATA 


Matrix  Spike  Matrix  Spike  Duplicate 

Parameter  Percent  Recovery  Percent  Recovery 

TPH  101%  104% 

Surrogate  Recovery  104%  104% 


Relative 

Percent  Difference 
2.3% 


HUNTINGDON  ENGINEERING  &  ENVIRONMENTAL,  INC. 


Huntingdon  Engineering  &  Environmental,  Inc. 

601  East  48th  Street  North 
Sioux  Falls,  South  Dakota  S71 04-0698 
(605)  332-5371 
Fax:  (605)  332-8488 

CHEMICAL  ANALYSIS 

PROJECT:  SAIC  DATE:  August  14,  1995 

REPORTED  TO:  SAIC 

PAT  PATEL 

1710  GOODRIDGE  DRIVE 
MCLEAN  VA  22102 


LABORATORY  NO:  6610  95-170 

Date  Received:  7-19-95 
Date  Sampled:  7-18-95 
Authorization:  Job  No.  01-0513-04-3423 

The  results  of  the  BETX  analysis  are  listed  in  Table  i.  The  results  of  the  TPH  analysis  are  listed  in 
Table  2.  The  results  of  the  solvents  analysis  will  be  reported  under  separate  cover  as  they  become 
available. 


nmumgaon 

REPORT  OF: 


TABLE  1 

VOLATILE  ANALYSIS 


Client  Sample  ID  mwi-13-oi  MW2-13-: 


Parameter 

TB05 

0718950950 

95-6150 

FB03 

0718950955 

95-6151 

FB04 

0718951000 

95-6152 

Area  13 
0718951110 

95-6153 

Area  13 
0718951145 
9D-t>i5£4’ 

EB05 

0718951130 

95-6155 

MDL 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<7 

<7 

<7 

<7 

<7 

7 

Benzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Toluene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Xylenes 

<1 

<1 

<1 

<1 

<1 

<  1 

1 

Ethylbenzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

SURROGATE 

RECOVERY: 

a,a,a-Trifluorotoluene 

112% 

107% 

106% 

106% 

104% 

105% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  parts  per  billion. 
MDL  -  Method  Detection  Limit 
Date  Analyzed:  7-29,  7-31-95 
USEPA  SW846  Method  8020 


<5 


group  of  cores'  es 


A  member  of  the 
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TABLE  1  (cont.) 

VOLATILE  ANALYSIS 


Client  Sample  ID  MW2-12-1  MW6-12-1  MW3-12-01  MW4-12-01  MW5-12-01  MWi-12-01 

0718951300  0718951330  0718951450  0718951600  0718951650  0718951410 


Parameter 

95-6156 

95-6157 

95-6158 

95-6159 

95-6160 

95-6161 

MDL 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<7 

<7 

<7 

<7 

81 

7 

Benzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Toluene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Xylenes 

<1 

<1 

<1 

<1 

<1 

<1. 

1 

Ethylbenzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

SURROGATE 

RECOVERY: 

a ,  a,  a-T  r  ifluorotoluene 

106% 

107% 

107% 

104% 

105% 

108% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  parts  per  billion. 

MDL  -  Method  Detection  Limit 
Date  Analyzed:  7-29,  7-31-95 
USEPA  SW846  Method  8020 

LABORATORY  QUALITY  CONTROL 

ACCURACY  DATA  PRECISION  DATA 


Parameter 

SamDle  # 

Matrix  Spike 
Percent  Recovery 

Matrix  Spike  Duplicate 
Percent  Recovery 

Relative 

Percent  Difference 

Benzene 

95-6154 

105% 

104% 

0.8% 

Toluene 

95-6154 

105% 

104% 

0.8% 

Xylene 

95-6154 

105% 

102% 

3.2% 

Ethylbenzene 

95-6154 

•  105% 

101% 

4.0% 

Huntingdon 
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VOLATILE:BTEX 

LABORATORY  CONTROL  SAMPLE  DATA 

(Percent  Recovery,  %) 


Parameter  7-29-95  7-31-95 


Benzene 

103 

99 

Toluene 

103 

100 

Xylene 

103 

100 

Ethylbenzene 

103 

100 

VOLATILE:BETX 

CONTINUING  CALIBRATION  DATA 

(Percent  Recovery,  %) 


Parameter  7-29-95  7-31-95 


Benzene 

101 

103 

Toluene 

100 

102 

Xylene 

100 

103 

Ethylbenzene 

99 

102 

VOLATILE:  BETX 

METHOD  BLANK  DATA 

7-29-95  7-31-95 

<1  <1 


Huntingdon 
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TABLE  2 

TOTAL  PETROLEUM 
HYDROCARBONS  ANALYSIS 


Sample  Identification 

Client  SamDie  ID 

95-6150 

TB05 

95-6151 

FB03 

95-6152 

FB04 

95-6153 

MW1-13-01 

95-6154 

MW2-13-1 

95-6155 

EB05 

95-6156 

MW2-12-1 

95-6157 

MW6-12-1 

95-6158 

MW3-12-01 

95-6159 

MW4- 12-01 

95-6160 

MW5- 12-01 

95-6161 

MW  1-12-01 

MDL 

Total  Petroleum 
Hydrocarbons  (ms/L) 

SURROGATE 

RECOVERY: 

Pentacosane 

<0.1 

95% 

<0.1 

94% 

<0.1 

97% 

<0.1 

76% 

<0.1 

74% 

<0.1 

96% 

<0.1 

74% 

<0.1 

84% 

<0.1 

98% 

<0.1 

81% 

<0.1 

87% 

<0.1 

73% 

0.1 

Samples  were  quantified  as  #2  fuel  oil. 

All  values  are  in  mg/L  which  is  equivalent  to  parts  per  million  (ppm). 
MDL  -  Method  Detection  Limit 
Date  Extracted:  7-25-95 
Date  Analyzed:  7-26-95 
USGS/California  Method 


LABORATORY  QUALITY  CONTROL 

ACCURACY  DATA  PRECISION  DATA 


Matrix  Spike  Matrix  Spike  Duplicate  Relative 

Parameter  Percent  Recovery  Percent  Recovery  Percent  Difference 

TPH  89%  107%  18% 

Surrogate  Recovery  99%  102%  — 


Huntingdon 
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TOTAL  PETROLEUM  HYDROCARBONS 
LABORATORY  CONTROL  SAMPLE  DATA 


7-26-95 


Percent  Recovery  90% 


TOTAL  PETROLEUM  HYDROCARBONS 
CONTINUING  CALIBRATION  DATA 


7-26-95 


Percent  Recovery  CC1  104% 

Percent  Recovery  CC2  110% 

Percent  Recovery  CC3  86% 


TOTAL  PETROLEUM  HYDROCARBONS 
METHOD  BLANK  DATA 


7-26-95 


<0.1 


HUNTINGDON  ENGINEERING  &  ENVIRONMENTAL,  INC. 


Dan  T.  Hanson  ^ 
Chemistry  Manager 


Huntingdon 


Huntingdon 


Huntingdon  EnoinooHno  %  Environmental.  Inc. 

SOI  Ea«t  48th  3troot  Morth 
Sioux  Mte.  South  Dakota  571 04-0538 
<8051  302-5371 
F«c  1806)  332-8488 


REPORT  OF:  CHEMICAL  ANALYSIS 


PROJECT:  SAJ£ 


DATE:  July  6,  1995 


REPORTED  TO:  SAIC 

PAT  PATEL 
655  METRO  PLACE  S 
SUITE  745 
DABLIN  OH  43017 


LABORATORY  NO:  6610  95-170 

Dale  Received:  6-14-95 
Date  Sampled:  6-13-95 
Authorization:  Job  No.  01-0513-04-3423 

The  results  of  the  BETX  analysis  are  listed  in  Table  1.  The  results  of  the  TPH  analysis  are  listed  in 
Table  2. 

TABLE  1 

VOLATILE  ANALYSIS 


Client  Sample  ED 

GSOl-l 

Area  12 
0613951115 
95-5329 

CS01-3 
Area  12 
0613951205 

95-5330 

GSG2-I 

Aiaa  12 
0613951425 

95-5331 

csaz-3 

Am*  12 
0613951445 

95-5332 

GSG3-1 

Area  12 
0613951520 

95-5333 

GS03-3 
Ana  12 
0613951550 

95-5334  _ 

MDL 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<7 

<7 

<7 

<7 

<7 

7 

Benzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Toluene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Xylenes 

<1 

<1 

<1 

<1  • 

<1 

<1 

1 

Ethylbenzene 

<1 

<1 

<1 

<1 

<1 

<1 

1 

SURROGATE 

RECOVERY: 

tt,a,a-Trifluorotoluene 

92% 

100% 

95% 

97% 

91% 

96% 

All  values  are  in  ug/kg.  ug/kg  is  equal  to  parts  per  billion. 
MDL  -  Method  Detection  Limit 
Date  Analyzed:  6-14,  6-15,  6-16,  6-19,  6-21-95 
USEPA  SW846  Method  8020 


o 
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TABLE  1  (conL) 
VOLATILE  ANALYSIS 


GS04-1 

Area  12 
0613951717 
95-5335 

GS04-3 
Area  12 
0613951740 
95-5336 

GS05-2 
Area  12 
0613951830 
95-5337 

GSQ5-3 
Area  12 

06 1395 1 840 
95-5338 

<7 

<7 

<7 

94" 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

94% 

99% 

96% 

96% 

Client  Sample  ID 

Paramete 
Total 

Hydrocarbons 
*3  Caroline 

Benzene 

Toluene 

Xylene* 

Ethylbenzene 

SURROGATE 

RECOVERY: 

ata,a*Trifluorotolvene 


All  values  are  in  ug/Vg.  ug/lcg  b  equal  to  paxti  per  billion.  ^ 

“  All  values  are  in  ug/L-  ug/L  ia  equivalent  to  parti  per  billion. 
MDL  -  Method  Detection  Limit 
Date  Analyzed:  6- Id,  6-21-95 
USEPA  SWS46  Method  8020 

“  Higher  boiling  hydrocarbon*  present,  nontypical  of  gasoline. 


LABORATORY  quality  control 
Accuracy  data 

Matrix  Spike  Matrix  Spike 


GS06-2 
Area  12 
>61395191: 
95-5339 


TBOl 
Area  12 
161395080C 
95-5340* 


Parameter 

Benzene 

Toluene 

Xylene 

Ethylbenzene 


Sample  j 

95-5334 

95-5334 

95-5334 

95-5334 


Matrix  Spiles  Duplicate 
Percent  Reoovexv 
95%  “ 

99% 

95% 

97% 


laboratory  quality  control 

ACCURACY  DATA 

M«trix  Spifco  Matrix  Spike  Duplicate 


Parameter 

Sample  $ 

Percent  Rec< 

Benzene 

95-5337 

96% 

Toluene 

95-5337 

98% 

Xylene 

95-5337 

97% 

Ethylbenzene 

95-5337 

100% 

PRECISION  DATA 
Relative 

Percent  Difference 

2.2% 

2a% 

3.0% 

2.2% 


PRECISION  DATA 
Relative 

Percent  DifFoicrtce 
2.1% 

2.1% 

1.3% 

0.0% 


Huntingdon 
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Date  Received:  6-14-95 
Date  Sampled:  6-13-95 
Authorization:  Job  No.  01-0513-04-3423 


TABLE  1  (cont.) 
VOLATILE  ANALYSIS 


TBO-2 

FB01 

FB02 

EB01 

0613950800 

0613951340 

0613951345 

0613951040 

MDL 

Po  r  a  m 

95-5341 

95-5342 

95-5343 _ 

95=53.44 _ 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<7 

<7 

<1 

7 

Benzene 

<1 

<1 

'<1 

<1 

1 

Toluene 

<1 

<1 

<1 

<1 

1 

Xylenes 

<1 

<1 

<1 

<1 

1 

Ethylbenzene 

<1 

<1 

<1 

<1 

1 

SURROGATE 
RECOVERY: 
a,a,  a-Trifluorotoluene 

97% 

96% 

86% 

98% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  parts  per  billion. 

MDL  -  Method  Detection  Limit 
Date  Analyzed:  6-16,  6-19-95 
USEPA  SW846  Method  8020 

LABORATORY  QUALITY  CONTROL 

ACCTTBACY  DATA  PRECISION  DATA 


Parameter 

Sample  # 

Matrix  Spike 
Percent  Recovery 

Benzene 

95-5343 

103% 

Toluene 

95-5343 

104% 

Xylene 

95-5343 

104% 

Ethylbenzene 

95-5343 

103% 

Matrix  Spike  Duplicate  Relative 

Percent  Recovery  Percent  Difference 
10696  2.3% 

107%  2.4% 

106%  1.9% 

105%  1.6% 


Huntingdon 
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Date  Received:  6-16-95 
Date  Sampled:  6-15-95 
Authorization:  Job  No.  01-0513-04-3423 


TABLE  1  (cant.) 
VOLATILE  ANALYSIS 


Parameter 

EBQ3 

Am  12 
0615951145 
95-5395 

EB04- 
Atm.  13 
0615951300 

95-5396 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<1 

Benzene 

<1 

<1 

Toluene 

<1 

<1 

Xylenes 

<1 

<1 

Ethylbenzene 

<1 

<1 

SURROGATE 

RECOVERY: 

a7o:,a-Trifluorotoluene 

98% 

98% 

GWI2-5 
Am  12 

06 1595 1020 
95-5397 

GW12-6 
An*  12 
0615951020 

95-5315. . 

TB03 

Areas  12&  13 
0615951020 

95-5399 

MDL 

<7 

70 

<7 

7 

<1 

<1 

<1 

1 

<1 

<1 

<1 

I 

<1 

<1 

<1 

1 

<1 

<1 

<1 

1 

100% 

97% 

99% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  parts  per  billion. 
MDL  -  Method  Detection  Limit 
Date  Analyzed:  6-16,  6-19,  6-20,  6-22,  6-23-95 
USEPA  SW846  Method  8020 


LABORATORY  QUALITY  CONTROL 

ACOT  TRACY  DATA  PRECISION  DATA 

Matrix  Spike  Matrix  Spike  Duplicate  Relative 

Parameter 
Benzene 
Toluene 
Xylene 
Ethylbenzene 


Sample  # 

95-5399 

95-5399 

95-5399 

95-5399 


Percent  Recovery 
105  % 

105% 

105% 

105% 


Percent  Recovery 
105% 

105% 

105% 

105% 


Percent  Difference 

0.6% 

1.2% 

0.6% 

0.6% 
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LABORATORY  NO.  6610  95-170 


Date  Received:  6-19-95 
Date  Sampled:  6-15-95 
Authorization:  Job  No.  01-0513-04-3423 


TABLE  1  (corn.) 
VOLATILE  ANALYSIS 


Parameter 

GS 13-1-1 
Am  13 
0615951330 

91-54M_  _ 

GS  13-1-4 

Am  13 
0615951410 
95-5481 

GS  13-2-t 
Am  13 
0615951450 
95-5482 

GS  13-2-4 

Am  13 
0615951540 
95-5483 

GS  13-3-1 
Am  □ 
0615951622 
95-5484 

MD 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<7 

<7 

<7 

<7 

7 

Benzene 

,<i 

<1 

<1 

<i  ' 

<1 

i 

Toluene 

<i 

<1 

<1 

<i 

<1 

i 

Xylenes 

<i 

<1 

<1 

<i 

<1 

i 

Ethylbenzene 

<i 

<1 

<1 

<i 

.  <1 

i 

SURROGATE 

RECOVERY: 

a,a,a-Trifluorotoluene 

98% 

91% 

94% 

92% 

93% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  parts  per  billion. 
MDL  -  Method  Detection  Limit 
Date  Analyzed:  6-16,  6-19,  6-20,  6-22,  6-23-95 
USEPA  SW846  Method  8020 


Huntingdon 
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TABLE  l  (coot.) 

VOLATILE  ANALYSIS 


Parameter 

GS 13-3-4 
Area  13 
0613951720 
95-5485 

GS  13-4-2 
Area  13 
0613951800 
95-5486 

GS  13-4-4 
Area  13 
0613951820 
95-5487 

GS  13-4-5 

Area  13 
0613951840 
95-5488 

MDL 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<7 

<7 

<7 

7 

Benzene 

<1 

<1 

<1 

<1 

1 

Toluene 

<1 

<1 

<1 

<1 

1 

Xylenes 

<1 

<1 

<1 

<1 

1 

Ethylbenzene 

<1 

<1 

<1 

<1 

1 

SURROGATE 

RECOVERY: 

a7cr,  a-Trifluorotoluene 

93% 

91% 

90% 

95% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  parts  per  billion. 
MDL  -  Method  Detection  Limit 
Date  Analyzed:  6-16,  6-19,  6-20,  6-22,  6-23-95 
USEPA  SW846  Method  8020 


LABORATORY  QUALITY  CONTROL 

ACCURACY  DATA  PRECISION  DATA 


Parameter  Sample  # 

Benzene  95-5481 

Toluene  95-5481 

Xylene  95-5481 

Ethylbenzene  95-5481 


Matrix  Spike 
Percent  Recovery 
10056 
101% 

100% 

101% 


Matrix  Spike  Duplicate 
Percent  Recovery 
94% 

94% 

91% 

93% 


Relative 

Percent  Difference 
6.5% 

8.5% 

8.8% 

8.5% 
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Date  Received:  6-16-95 
Date  Sampled:  6-16-95 
Authorization:  Job  No.  01-0513-04-3423 


TABLE  1  (coot.) 
VOLATILE  ANALYSIS 


Parameter 

GW12-1 

Aim.  12 
0616950900 

95-5438 

GW  12-2 

Area  12 
0616950955 

95-5439 

GW  12-03 

Atm  12 
0616951045 
95-5440 

TB04 

Area  12 
0616950900 
95-5441 

GW  12-4 

Area  12 
061695112 5 
95-5442 

MDL 

Total 

Hydrocarbons 
as  Gasoline 

<7 

<7 

<7 

<7 

<7 

7 

Benzene 

<1 

<1 

<1 

<1 

•  <1 

i 

Toluene 

<1 

<1 

<1 

<1 

<1 

i 

Xylenes 

<1 

<1 

<1 

<1 

<1 

i 

Ethylbenzene 

<1 

<1 

<1 

<1 

<1 

i 

SURROGATE 

RECOVERY: 

a,  a,  a-Trifluoro  toluene 

97% 

97% 

99% 

95% 

96% 

All  values  are  in  ug/L.  ug/L  is  equivalent  to  parts  per  billion. 
MDL  -  Method  Detection  Limit 
Date  Analyzed:  6-19,  6-20-95 
USEPA  SW846  Method  8020 


LABORATORY  QUALITY  CONTROL 


Parameter  Sample  # 

Benzene  95-5343 

Toluene  95-5343 

Xylene  95-5343 

Ethylbenzene  95-5343 


ACCURACY  DATA 


Matrix  Spike 
Percent  Recovery 
103% 

104% 

104% 

103% 


Matrix  Spike  Duplicate 
Percent  Recovery 
106% 

107% 

106% 

105% 


PRECISION  DATA 
Relative 

Pnrrent  Difference 

2.3% 

2.4% 

1.9% 

1.6% 


Huntingdon 


Huntingdon  Engineering  &  Environmental,  Inc. 


Huntingdon 


1908  Innerbelt  Business  Center  Drive 
St.  Louis,  Missouri  63114-5700 

Telephone:  (314]  426-0880 
Fax:  1314)4264212 


July  6,  1995 

Ms.  Virginia  VerMulm 
Maxim/Huntingdon  Sioux  Falls 
601  E.  48th  Street  N. 

Sioux  Falls,  South  Dakota  57104-0698 


Dear  Ms.  VerMulm: 


On  June  20,  1995,  Huntingdon/St. Louis  received  two  water  samples  and  nine  soil  samples  for 
Volatile  Organic  analysis.  The  samples  received  are: 


St. Louis  No. 

Sioux  Falls  No. 

95003032 

95-5396;EB04 

95003033 

95-5399;TB03 

95003034 

95-5480;GS13-l-l 

95003035 

95-5481  ;GS13-l-4 

95003036 

95 -5482 ;  GS 1 3  -2- 1 

95003037 

95-5483;GS13-2-4 

95003038 

95-5484;GS13-3-l 

95003039 

95-5485 ;  GS  13-3-4 

95003040 

95-5486;GS  13-4-2 

95003041 

95 -5487 ;  GS  1 3  -4-4 

95003042 

95-5488;GS13-4-5 

The  samples  were  analyzed  using  the  EPA  OLMOl  statement  of  work.  A  CLP  deliverable  is 
provided.  All  calibrations,  surrogates,  internal  standards,  matrix  spike/duplicates,  method  blanks 
and  lab  control  samples  met  the  required  QC  controls. 

If  you  have  any  questions  about  this  data  package,  please  call  me  at  (314)  426-0880. 


Sincerely, 


Marti  Ward 

QA/QC  Coordinator/Data  Validation 


■'-’-EPA  SAMPLE  NO 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Code:  TCT  Case  No.: 


95-5396 


Contract:  6610-95-170 
SAS  No.:  SDG  No.:  955396 


Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5  (g/ml)  ML 

Level :  ( low/med)  LOW 

%  Moisture:  not  dec. 

GC  Column:  DB624  ID:  0.53  (mm) 
Soil  Extract  Volume:  (uL) 


Lab  Sample  ID:  95003032 
Lab  File  ID:  >E8666 

Date  Received:  06/20/95 
Date  Analyzed:  06/22/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume: 


(uL) 


CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  ug/L  Q 


74-87-3 

Chloromethane 

10 

u 

74-83-9 

Bromomethane 

10 

u 

75-01-4 

Vinyl  chloride 

10 

u 

75-00-3 

Chloroethane 

10 

u 

75-09-2 

Methylene  Chloride 

5 

J 

67-64-1 

Acetone 

8 

J 

75-15-0 

Carbon  Disulfide 

10 

u 

75-35-4 

1 , l-Dichloroethene 

10 

u 

75-34-3 

1 , l-Dichloroethane 

10 

u 

156-59-2 

cis-1, 2-Dichloroethene 

10 

u 

156-60-5 

trans-1 , 2-Dichloroethene 

10 

u 

67-66-3 

Chloroform 

10 

u 

107-06-2 

1 , 2-Dichloroethane 

10 

u 

78-93-3 

2-Butanone 

10 

u 

71-55-6 

1,1, 1-Tr ichloroethane 

10 

u 

56-23-5 

Carbon  Tetrachloride 

10 

u 

108-05-4 

Vinyl  Acetate 

10 

u 

75-27-4 

Bromodichloromethane 

10 

u 

78-87-5 

1 , 2-Dichloropropane 

10 

u 

10061-01-5 

cis-1 , 3 -Dichloropropene 

10 

u 

79-01-6 

Trichloroethene 

10 

u 

124-48-1 

Dibromochloromethane 

10 

u 

79-00-5 

1,1, 2-Tr ichloroethane 

10 

u 

71-43-2 

Benzene 

10 

u 

10061-02-6 

tr ans- 1 , 3 -Dichloropropene 

10 

u 

75-25-2 

Bromoform 

10 

u 

108-10-1 

4 -Methy 1 - 2 -pent anone 

10 

u 

591-78-6 

2 -Hexanone 

10 

u 

127-18-4 

Tetrach 1 or oethene 

10 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

10 

u 

108-88-3 

Toluene 

10 

u 

108-90-7 

Chlorobenzene 

10 

u 

100-41-4 

Ethylbenzene 

10 

u 

100-42-5 

Styrene 

10 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


:----EPA  SAMPLE  NO 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Code:  TCT  Case  No.: 

Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5  (g/ml) 

Level :  ( low/med)  LOW 

%  Moisture:  not  dec. 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


Contract:  6610-95-170 
SAS  No.:  SDG 

Lab  Sample  ID:  95003032 
ML  Lab  File  ID:  >E8666 

Date  Received:  06/20/95 
•Date  Analyzed:  06/22/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/L  Q 


95-5396 


No.:  955396 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


IE 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 

Lab  Name:  TCT-ST. LOUIS  Contract:  6610-95-170 

Lab  Code:  TCT  Case  No.:  SAS  No.:  SDG 

Matrix:  (soil/water)  WATER  Lab  Sample  ID:  95003032 

Sample  wt/vol:  5  (g/ml)  ML  Lab  File  ID:  >E8666 

Level:  (low/med)  LOW  Date  Received:  06/20/95 

%  Moisture:  not  dec.  ' Date  Analyzed:  06/22/95 

GC  Column:  DB624  ID:  0.53  (mm)  Dilution  Factor:  1 

Soil  Extract  Volume:  (uL)  Soil  Aliquot  Volume:  (uL) 

CONCENTRATION  UNITS: 

Number  TICs  found:  1  (ug/L  or  ug/Kg)  ug/L 


EPA  SAMPLE  NO 


Lab  Name: 
Lab  Code: 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


TCT-ST .  LOUIS 
TCT  Case  No. : 


Contract : 
SAS  No. : 


6610-95-170 


95-5399 


SDG  No. :  955396 


Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5  (g/ml)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec. 

GC  Column:  DB624  ID:  0.53  (mm) 
Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


Lab  Sample  ID:  95003033 
Lab  File  ID:  >E8667 

Date  Received:  06/20/95 
Date  Analyzed:  06/22/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/L  Q 


74-87-3 

Ch  lor  ome  thane 

10 

u 

74-83-9 

Bromomethane 

10 

u 

75-01-4 

Vinyl  chloride 

10 

u 

75-00-3 

Chloroethane 

10 

u 

75-09-2 

Methylene  Chloride 

10 

u 

67-64-1 

Acetone 

10 

u 

75-15-0 

Carbon  Disulfide 

10 

u 

75-35-4 

1 , l-Dichloroethene 

10 

u 

75-34-3 

1 , 1-Dichloroethane 

10 

u 

156-59-2 

cis-1, 2-Dichloroethene 

10 

u 

156-60-5 

trans-1, 2-Dichloroethene 

10 

u 

67-66-3 

Chloroform 

10 

u 

107-06-2 

1 , 2-Dichloroethane 

10 

u 

78-93-3 

2-Butanone 

10 

u 

71-55-6 

1,1, 1-Tr ichloroethane 

10 

u 

56-23-5 

Carbon  Tetrachloride 

10 

u 

108-05-4 

Vinyl  Acetate 

10 

u 

75-27-4 

Bromodichloromethane 

10 

u 

78-87-5 

1 , 2-Dichloropropane 

10 

u 

10061-01-5 

cis-1 , 3-Dichloropropene 

10 

u 

79-01-6 

Trichloroethene 

10 

u 

124-48-1 

D ibromochl or ome thane 

10 

u 

79-00-5 

1,1, 2 -Tr ichloroethane 

10 

u 

71-43-2 

Benzene 

10 

u 

10061-02-6 

trans-1 , 3-Dichloropropene 

10 

u 

75-25-2 

Bromoform 

10 

u 

108-10-1 

4 -Methyl-2 -pentanone 

10 

u 

591-78-6 

2-Hexanone 

10 

u 

127-18-4 

Tetrachloroethene 

10 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

10 

u 

108-88-3 

Toluene 

10 

u 

108-90-7 

Chlorobenzene 

10 

u 

100-41-4 

Ethylbenzene 

10 

u 

100-42-5 

Styrene 

10 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


Lab  Name:  TCT-ST.  LOUIS 


Contract:  6610-95-170 


95-5399 


Lab  Code:  TCT 


Case  No. : 


SAS  No. 


(g/ml)  ML 


Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5 

Level:  (low/med)  LOW 

%  Moisture:  not  dec. 


GC  Column:  DB624  ID:  0.53  (mm) 
Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


:  SDG  No.:  955396 

Lab  Sample  ID:  95003033 


Lab  File  ID: 


>E8667 


Date  Received:  06/20/95 
Date  Analyzed:  06/22/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume: 
(ug/L  or  ug/Kg)  ug/L  Q 


1330-20-7 


Xylene  (total) 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


IE 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 

Lab  Name:  TCT-ST. LOUIS  Contract:  6610-95-170 

Lab  Code:  TCT  Case  No.:  SAS  No.:  SDG 

Matrix:  (soil/water)  WATER  Lab  Sample  ID:  95003033 

Sample  wt/vol:  5  (g/ml)  ML  Lab  File  ID:  >E8667 

Level:  (low/med)  LOW  Date  Received:  06/20/95 

%  Moisture:  not  dec.  Date  Analyzed:  06/22/95 

GC  Column:  DB624  ID:  0.53  (mm)  Dilution  Factor:  1 

Soil  Extract  Volume:  (uL)  Soil  Aliquot  Volume:  (uL) 

CONCENTRATION  UNITS: 

Number  TICs  found:  1  (ug/L  or  ug/Kg)  ug/L 


95-5399 

No.:  955396 


FORM  I  VOA-TIC 


3/90  Rev 


EPA  SAMPLE  NO 


Lab  Name: 
Lab  Code: 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


TCT-ST.  LOUIS 
TCT  Case  No. : 


Contract: 
SAS  No.: 


6610-95-170 


95-5480 


SDG  No. :  955480 


Matrix:  (soil/water)  SOIL 


Lab  Sample  ID:  95003034 


Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  8 
GC  Column:  DB624  ID:  0.53  (mm) 
Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


Lab  File  ID:  >G3587 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/Kg  Q 


74-87-3 

Chloromethane 

11 

U 

74-83-9 

Bromomethane 

11 

U 

75-01-4 

Vinyl  chloride 

11 

u 

75-00-3 

Chloroethane 

11 

u 

75-09-2 

Methylene  Chloride 

11 

u 

67-64-1 

Acetone 

11 

u 

75-15-0 

Carbon  Disulfide 

11 

u 

75-35-4 

1 , l-Dichloroethene 

11 

u 

75-34-3 

1 , 1-Dichloroethane 

11 

u 

156-59-2 

cis-1, 2-Dichloroethene 

11 

u 

156-60-5 

trans- 1 , 2 -Dichlor oethene 

11 

u 

67-66-3 

Chloroform 

11 

u 

107-06-2 

1 , 2 -Dichlor oethane 

11 

u 

78-93-3 

2-Butanone 

11 

u 

71-55-6 

1,1, l-Tr ichloroethane 

11 

u 

56-23-5 

Carbon  Tetrachloride 

11 

u 

108-05-4 

Vinyl  Acetate 

11 

u 

75-27-4 

Bromodichloromethane 

11 

u 

78-87-5 

1 , 2 -Dichlor opr opane 

11 

u 

10061-01-5 

cis-1, 3-Dichloropropene 

11 

u 

79-01-6 

Trichloroethene 

11 

u 

124-48-1 

Dibromochloromethane 

11 

u 

79-00-5 

1,1,2 -Tr ichloroethane 

11 

u 

71-43-2 

Benzene 

11 

u 

10061-02-6 

trans-1 , 3-Dichloropropene 

11 

u 

75-25-2 

Bromoform 

11 

u 

108-10-1 

4 -Me thy 1-2 -pentanone 

11 

u 

591-78-6 

2-Hexanone 

11 

u 

127-18-4 

Tetrachloroethene 

11 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

11 

u 

108-88-3 

Toluene 

11 

u 

108-90-7 

Chlorobenzene 

11 

u 

100-41-4 

Ethylbenzene 

11 

u 

100-42-5 

Styrene 

11 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Code:  TCT  Case  No.: 

Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  8 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


95-5480 

Contract:  6610-95-170 
SAS  No.:  SDG  No.:  955480 

Lab  Sample  ID:  95003034 
Lab  File  ID:  >G3587 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/Kg  Q 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Code:  TCT  Case  No.: 


Contract : 
SAS  No. : 


6610-95-170 


95-5481 


SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  21 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 


Lab  Sample  ID:  95003035 
Lab  File  ID:  >G3588 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume: 


(uL) 


CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  ug/Kg  Q 


74-87-3 

Chloromethane 

13 

U 

74-83-9 

Bromomethane 

13 

U 

75-01-4 

Vinyl  chloride 

13 

U 

75-00-3 

Chloroethane 

13 

U 

75-0S-2 

Methylene  Chloride 

13 

U 

67-64-1 

Acetone 

7 

J 

75-15-0 

Carbon  Disulfide 

13 

U 

75-35-4 

1 , l-Dichloroethene 

13 

U 

75-34-3 

1 , 1-Dichloroethane 

13 

U 

156-59-2 

cis-1, 2-Dichloroethene 

13 

U 

156-60-5 

trans-1 , 2-Dichloroethene 

13 

U 

67-66-3 

Chloroform 

13 

U 

107-06-2 

1 , 2-Dichloroethane 

13 

u 

78-93-3 

2-Butanone 

13 

u 

71-55-6 

1,1, l-Tr ichloroethane 

13 

u 

56-23-5 

Carbon  Tetrachloride 

13 

u 

108-05-4 

Vinyl  Acetate 

13 

u 

75-27-4 

Bromodichloromethane 

13 

u 

78-87-5 

1, 2-Dichloropropane 

13 

u 

10061-01-5 

cis-1 , 3-Dichloropropene 

13 

u 

79-01-6 

Trichloroethene 

13 

u 

124-48-1 

Dibromochloromethane 

13 

u 

79-00-5 

1,1, 2 -Tr ichloroethane 

13 

u 

71-43-2 

Benzene 

13 

u 

10061-02-6 

trans-1 , 3-Dichloropropene 

13 

u 

75-25-2 

Bromoform 

13 

u 

108-10-1 

4 -Methy 1-2 -pentanone 

13 

u 

591-78-6 

2-Hexanone 

13 

u 

127-18-4 

Tetrachloroethene 

13 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

13 

u 

108-88-3 

Toluene 

13 

u 

108-90-7 

Chlorobenzene 

13 

u 

100-41-4 

Ethylbenzene 

13 

u 

100-42-5 

Styrene 

13 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


95-5481 


Lab  Name:  TCT-ST.  LOUIS 


Contract:  6610-95-170 


Lab  Code:  TCT 


Case  No. : 


SAS  No.: 


SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  21 

GC  Column:  DB624  ID:  0.53  (mm) 


Soil  Extract  Volume: 
CAS  NO. 


COMPOUND 


Lab  Sample  ID:  95003035 


Lab  File  ID: 


>G3588 


Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume: 
(ug/L  or  ug/Kg)  ug/Kg  Q 


1330-20-7 


Xylene  (total) 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


Lab  Name: 
Lab  Code: 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


TCT-ST.  LOUIS 
TCT  Case  No. : 


Contract : 
SAS  No.: 


6610-95-170 


95-5482 


SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  6 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


Lab  Sample  ID:  95003036 
Lab  File  ID:  >G3589 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume: 
(ug/L  or  ug/Kg)  ug/Kg  Q 


(uL) 


74-87-3 

Chloromethane 

11 

u 

74-83-9 

Bromomethane 

11 

u 

75-01-4 

Vinyl  chloride 

11 

u 

75-00-3 

Chl or oe thane 

11 

u 

75-09-2 

Methylene  Chloride 

11 

u 

67-64-1 

Acetone 

63 

75-15-0 

Carbon  Disulfide 

11 

u 

75-35-4 

1 , l-Dichloroethene 

11 

u 

75-34-3 

1 , l-Dichloroethane 

11 

u 

156-59-2 

cis-1, 2-Dichloroethene 

11 

u 

156-60-5 

trans-l, 2-Dichloroethene 

11 

u 

67-66-3 

Chloroform 

11 

u 

107-06-2 

l , 2-Dichloroethane 

11 

u 

78-93-3 

2-Butanone 

10 

J 

71-55-6 

1,1, l-Tr ichloroethane  i 

11 

u 

56-23-5 

Carbon  Tetrachloride 

11 

u 

108-05-4 

Vinyl  Acetate 

11 

u 

75-27-4 

Bromodichloromethane 

11 

u 

78-87-5 

1 , 2-Dichloropropane 

11 

u 

10061-01-5 

cis-1, 3-Dichloropropene 

11 

u 

79-01-6 

Trichloroethene 

11 

u 

124-48-1 

Dibromochloroinethane 

11 

u 

79-00-5 

1,1, 2-Tr ichloroethane 

11 

u 

71-43-2 

Benzene  - 

11 

u 

10061-02-6 

trans-l , 3-Dichloropropene 

11 

u 

75-25-2 

Bromoform 

11 

u 

108-10-1 

4 -Methyl- 2 -pent anone 

11 

u 

591-78-6 

2-Hexanone 

11 

u 

127-18-4 

Tetrachloroethene 

11 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

11 

u 

108-88-3 

Toluene 

11 

u 

108-90-7 

Chlorobenzene 

11 

u 

100-41-4 

Ethylbenzene 

11 

u 

100-42-5 

Styrene 

11 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Code:  TCT  Case  No.: 

Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  6 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


Contract:  6610-95-170 
SAS  No. :  SDG 

Lab  Sample  ID:  95003036 
Lab  File  ID:  >G3589 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/Kg  Q 


95-5482 


No.:  955480 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


Lab  Name: 
Lab  Code: 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


TCT-ST.  LOUIS 
TCT  Case  No.: 


95-5483 


Contract:  6610-95-170 
SAS  No.:  SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 


Lab  Sample  ID:  95003037 


Sample  wt/vol:  5  (g/ml)  G 

Level :  ( low/med)  LOW 

%  Moisture:  not  dec.  16 
GC  Column:  DB624  ID:  0.53  (mm) 
Soil  Extract  Volume:  (uL) 

CAS  NO .  COMPOUND 


Lab  File  ID:  >G3590 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/Kg  Q 


74-87-3 

Chloromethane 

12 

u 

74-83-9 

Bromomethane 

12 

u 

75-01-4 

Vinyl  chloride 

12 

u 

75-00-3 

Chloroethane 

12 

U 

75-0-9-2 

Methylene  Chloride 

2 

J 

67-64-1 

Acetone 

6 

J 

75-15-0 

Carbon  Disulfide 

12 

u 

75-35-4 

1 , l-Dichloroethene 

12 

u 

75-34-3 

1 , l-Dichloroethane 

12 

u 

156-59-2 

cis-1 , 2-Dichloroethene 

12 

U 

156-60-5 

trans-1, 2-Dichloroethene 

12 

u 

67-66-3 

Chloroform 

12 

u 

107-06-2 

1 , 2-Dichloroethane 

12 

u 

78-93-3 

2-Butanone 

12 

u 

71-55-6 

1,1, l-Tr ichloroethane 

12 

u 

56-23-5 

Carbon  Tetrachloride 

12 

u 

108-05-4 

Vinyl  Acetate 

12 

u 

75-27-4 

Bromodichloromethane 

12 

u 

78-87-5 

1 , 2-Dichloropropane 

12 

u 

10061-01-5 

cis-1 , 3-Dichloropropene 

12 

u 

79-01-6 

Trichloroethene 

12 

u 

124-48-1 

D  ibromoch  lor  omethane 

12 

u 

79-00-5 

1,1, 2 -Tr ichloroethane 

12 

u 

71-43-2 

Benzene 

12 

u 

10061-02-6 

trans-1 , 3-Dichloropropene 

12 

u 

75-25-2 

Bromoform 

12 

u 

108-10-1 

4 -Methyl-2 -pentanone 

12 

u 

591-78-6 

2-Hexanone 

12 

u 

127-18-4 

Tetrachloroethene 

12 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

12 

u 

108-88-3 

Toluene 

12 

u 

108-90-7 

Chlorobenzene 

12 

u 

100-41-4 

Ethylbenzene 

12 

u 

100-42-5 

Styrene 

12 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Code:  TCT  Case  No.: 

Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  16 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 

CAS  NO .  COMPOUND 


95-5483 


Contract:  6610-95-170 
SAS  No.:  SDG  No 


955480 
Lab  Sample  ID:  95003037 
Lab  File  ID:  >G3590 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume: 

(ug/L  or  ug/Kg)  ug/Kg  Q 


(uL) 


1330-20-7  Xylene  (total) 


12 


U 


FORM  I  VO A- 2 


3/90  Rev 


EPA  SAMPLE  NO 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Code:  TCT  Case  No.: 


95-5484 


Contract:  6610-95-170  _ 

SAS  No.:  SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 


Lab  Sample  ID:  95003038 


Sample  wt/vol:  5  (<3/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  6 
GC  Column:  DB624  ID:  0.53  (mm) 
Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


Lab  File  ID:  >G3600 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/Kg  Q 


74-87-3 

Chloromethane 

11 

U 

74-83-9 

Bromomethane 

11 

u 

75-01-4 

Vinyl  chloride 

11 

u 

75-00-3 

Chloroethane 

11 

u 

75-09-2 

Methylene  Chloride 

11 

u 

67-64-1 

Acetone 

11 

J 

75-15-0 

Carbon  Disulfide 

11 

u 

75-35-4 

1 , l-Dichloroethene 

11 

u 

75-34-3 

1 , l-Dichloroethane 

11 

u 

156-59-2 

cis-1, 2-Dichloroethene 

11 

u 

156-60-5 

trans-1 , 2-Dichloroethene 

11 

u 

67-66-3 

Chloroform 

11 

u 

107-06-2 

1 , 2-Dichloroethane 

11 

u 

78-93-3 

2-Butanone 

1 

J 

71-55-6 

1,1, l-Tr ichloroethane 

11 

u 

56-23-5 

Carbon  Tetrachloride 

11 

u 

108-05-4 

Vinyl  Acetate 

11 

u 

75-27-4 

Bromodichloromethane 

11 

u 

78-87-5 

l , 2-Dichloropropane 

11 

u 

10061-01-5 

cis-1 , 3-Dichloropropene 

11 

u 

79-01-6 

Trichloroethene 

11 

u 

124-48-1 

Dibromochloromethane 

*  11 

u 

79-00-5 

1 , 1 , 2 -Tr ichloroethane 

11 

u 

71-43-2 

Benzene 

11 

u 

10061-02-6 

trans-1, 3-Dichloropropene 

11 

u 

75-25-2 

Bromoform 

11 

u 

108-10-1 

4-Methyl-2-pentanone 

11 

u 

591-78-6 

2-Hexanone 

11 

u 

127-18-4 

Tetrachloroethene 

11 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

11 

u 

108-88-3 

Toluene 

11 

u 

108-90-7 

Chlorobenzene 

11 

u 

100-41-4 

Ethylbenzene 

11 

u 

100-42-5 

Styrene 

11 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


Lab  Name:  TCT-ST.  LOUIS 


95-5484 


Contract:  6610-95-170 


Lab  Code :  TCT 


Case  No.: 


SAS  No. : 


SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 

Sample  wt./vol:  5  (g/ml)  G 

Level :  ( low/med)  LOW 

%  Moisture:  not  dec.  6 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 


CAS  NO. 


COMPOUND 


Lab  Sample  ID:  95003038 


Lab  File  ID: 


>G3600 


Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume: 
(ug/L  or  ug/Kg)  ug/Kg  Q 


1330-20-7 


Xylene  (total) 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Code:  TCT  Case  No.: 


95-5485 


Contract:  6610-95-170 
SAS  No.:  SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 


Lab  Sample  ID:  95003039 


Sample  wt/vol:  5  (g/ml)  G 


Level :  ( low/med)  LOW 

%  Moisture:  not  dec. 

18 

GC  Column:  DB624 

ID:  0.53  (mm) 

Soil  Extract  Volume: 

(UL) 

CAS  NO. 

COMPOUND 

Lab  File  ID:  >G3592 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/Kg  Q 


74-87-3 

Chloromethane 

12 

u 

74-83-9 

Bromomethane 

12 

U 

75-01-4 

Vinyl  chloride 

12 

U 

75-00-3 

Chloroethane 

12 

u 

75-09-2 

Methylene  Chloride 

12 

u 

67-64-1 

Acetone 

15 

75-15-0 

Carbon  Disulfide 

12 

u 

75-35-4 

1 , l-Dichloroethene 

12 

u 

75-34-3 

1 , l-Dichloroethane 

12 

u 

156-59-2 

cis-1 , 2-Dichloroethene 

12 

u 

156-60-5 

trans-1 , 2-Dichloroethene 

12 

u 

67-66-3 

Chloroform 

12 

u 

107-06-2 

1 , 2-Dichloroethane 

12 

u 

78-93-3 

2-Butanone 

12 

u 

71-55-6 

1,1, l-Tr ichloroethane 

12 

u 

56-23-5 

Carbon  Tetrachloride 

12 

u 

108-05-4 

Vinyl  Acetate 

12 

u 

75-27-4 

Bromodichloromethane 

12 

u 

78-87-5 

1 , 2-Dichloropropane 

12 

u 

10061-01-5 

cis-1, 3-Dichloropropene 

12 

u 

79-01-6 

Trichloroethene 

12 

u 

124-48-1 

Dibromochloromethane 

12 

u 

79-00-5 

1 , 1 , 2 -Tr ichloroethane 

12 

u 

71-43-2 

Benzene 

12 

u 

10061-02-6 

trans-1 , 3-Dichloropropene 

12 

u 

75-25-2 

Bromoform 

12 

u 

108-10-1 

4 -Methyl-2 -pentanone 

12 

u 

591-78-6 

2-Hexanone 

12 

u 

127-18-4 

Tetrachloroethene 

12 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

12 

u 

108-88-3 

Toluene 

12 

u 

108-90-7 

Chlorobenzene 

12 

u 

100-41-4 

E thy lbenz  ene 

12 

u 

100-42-5 

Styrene 

12 

u 

FORM  I  VOA 


3/90  Rev 


1A— 2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


95-5485 


Lab  Name:  TCT-ST.  LOUIS 


Contract:  6610-95-170 


Lab  Code:  TCT 


Case  No. : 


SAS  No. : 


SDG  No. :  955480 


Matrix:  (soil/water)  SOIL 


Lab  Sample  ID:  95003039 


Sample  wt/vol: 


(g/ml)  G 


Lab  File  ID: 


>G3592 


Level :  ( low/med)  LOW 


Date  Received:  06/20/95 


%  Moisture:  hot  dec.  18 


Date  Analyzed:  06/21/95 


GC  Column:  DB624  ID:  0.53  (mm) 


Dilution  Factor:  1 


Soil  Extract  Volume: 


Soil  Aliquot  Volume: 


CAS  NO. 


1330-20-7 


COMPOUND 


Xylene  (total) 


(ug/L  or  ug/Kg)  ug/Kg 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:  TCT-ST.  LOUIS 
Lab  Coder'TCT  Case  No.: 

Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  23 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


95-5486 


Contract:  6610-95-170 
SAS  No.:  SDG  NO.:  955480 

Lab  Sample  ID:  95003040 
Lab  File  ID:  >G3595 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/Kg  Q 


74-87-3 

Chloromethane 

13 

U 

74-83-9 

Bromomethane 

13 

U 

75-01-4 

Vinyl  chloride 

13 

u 

75-00-3 

Chloroethane 

13 

u 

75-09-2 

Methylene  Chloride 

13 

u 

67-64-1 

Acetone 

9 

J 

75-15-0 

Carbon  Disulfide 

13 

u 

75-35-4 

1 , l-Dichloroethene 

13 

u 

75-34-3 

1 , l-Dichloroethane 

13 

u 

156-59-2 

cis-1, 2-Dichloroethene 

13 

u 

156-60-5 

trans-l, 2-Dichloroethene 

13 

u 

67-66-3 

Chloroform 

13 

u 

107-06-2 

1 , 2-Dichloroethane 

13 

u 

78-93-3 

2-Butanone 

13 

u 

71-55-6 

1,1, l-Trichloroethane 

13 

u 

56-23-5 

Carbon  Tetrachloride 

13 

u 

108-05-4 

Vinyl  Acetate 

13 

u 

75-27-4 

Bromodichloromethane 

13 

u 

78-87-5 

1, 2-Dichloropropane 

13 

u 

10061-01-5 

cis-1, 3-Dichloropropene 

13 

u 

79-01-6 

Trichloroethene 

13 

u 

124-48-1 

Dibromochloromethane 

13 

u 

79-00-5 

1 , 1 , 2-Trichloroethane 

13 

u 

71-43-2 

Benzene 

13 

u 

10061-02-6 

trans-l , 3-Dichloropropene 

13 

u 

75-25-2 

Bromoform 

13 

u 

108-10-1 

4 -Methyl - 2 -pent anone 

13 

u 

591-78-6 

2-Hexanone 

13 

u 

127-18-4 

Tetrachloroethene 

13 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

13 

u 

108-88-3 

Toluene 

13 

u 

108-90-7 

Chlorobenzene 

13 

u 

100-41-4 

Ethylbenzene 

13 

u 

100-42-5 

Styrene 

13 

u 

FORM  I  VOA 


3/90  Rev 


1A-2  EPA  SAMPLE  NO. 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 

Lab  Name:  TCT-ST.  LOUIS  Contract:  6610-95-170 

Lab  Code:  TCT  Case  No.:  SAS  No.:  SDG 

Matrix:  (soil/water)  SOIL  Lab  Sample  ID:  95003040 

Sample  wt/vol:  5  (g/ml)  G  Lab  File  ID:  >G3595 

Level:  (low/med)  LOW  Date  Received:  06/20/95 

%  Moisture:  not  dec.  23  Date  Analyzed:  06/21/95 

GC  Column:  DB624  ID:  0.53  (mm)  Dilution  Factor:  1 

Soil  Extract  Volume:  (uL)  Soil  Aliquot  Volume:  (uL) 


95-5486 

No.:  955480 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


Lab  Name: 
Lab  Code: 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


TCT-ST.  LOUIS 
TCT  Case  No. : 


95-5487 


Contract:  6610-95-170 
SAS  No.:  SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 


Lab  Sample  ID:  95003041 


Sample  wt/vol:  5  (g/ml)  G 

Level :  ( low/med)  LOW 

%  Moisture:  not  dec.  21 
GC  Column:  DB624  ID:  0.53  (mm) 
Soil  Extract  Volume:  (uL) 

CAS  NO .  COMPOUND 


Lab  File  ID:  >G3596 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 

(ug/L  or  ug/Kg)  ug/Kg  Q 


74-87-3 

Chloromethane 

13 

U 

74-83-9 

Bromomethane 

13 

u 

75-01-4 

Vinyl  chloride 

13 

u 

75-00-3 

Chloroethane 

13 

u 

75-09-2 

Methylene  Chloride 

2 

J 

67-64-1 

Acetone 

13 

u 

75-15-0 

Carbon  Disulfide 

13 

u 

75-35-4 

1 ,  l-Dichloroethene 

13 

u 

75-34-3 

1 , 1-Dichloroethane 

13 

u 

156-59-2 

cis-1, 2-Dichloroethene 

13 

u 

156-60-5 

trans-1 , 2-Dichloroethene 

13 

u 

67-66-3 

Chloroform 

13 

u 

107-06-2 

1 , 2-Dichloroethane 

13 

u 

78-93-3 

2-Butanone 

13 

u 

71-55-6 

1,1, l-Trichloroethane 

13 

u 

56-23-5 

Carbon  Tetrachloride 

13 

u 

108-05-4 

Vinyl  Acetate 

13 

u 

75-27-4 

Bromodichloromethane 

13 

u 

78-87-5 

1 , 2-Dichloropropane 

13 

u 

10061-01-5 

cis-1, 3-Dichloropropene 

13 

u 

79-01-6 

Trichloroethene 

13 

u 

124-48-1 

Dibromochloromethane 

13 

u 

79-00-5 

1,1, 2-Trichloroethane 

13 

u 

71-43-2 

Benzene 

13 

u 

10061-02-6 

trans-1 , 3-Dichloropropene 

13 

u 

75-25-2 

Bromoform 

13 

u 

108-10-1 

4 -Methyl -2 -pentanone 

13 

u 

591-78-6 

2-Hexanone 

13 

u 

127-18-4 

Tetrachloroethene 

13 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

13 

u 

108-88-3 

Toluene 

13 

u 

108-90-7 

Chlorobenzene 

13 

u 

100-41-4 

Ethylbenzene 

13 

u 

100-42-5 

Styrene 

13 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


95-5487 


Lab  Name:  TCT-ST.  LOUIS 


Contract:  6610-95-170 


Lab  Code :  TCT 


Case  No. : 


SAS  No.: 


SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 


Lab  Sample  ID:  95003041 


Sample  wt/vol: 


(g/ml)  G 


Lab  File  ID: 


>G3596 


Level:  (low/med)  LOW 


Date  Received:  06/20/95 


%  Moisture:  not  dec.  21 


Date  Analyzed:  06/21/95 


GC  Column:  DB624  ID:  0.53  (mm) 


Dilution  Factor:  1 


Soil  Extract  Volume: 


Soil  Aliquot  Volume: 


CAS  NO. 


COMPOUND 


(ug/L  or  ug/Kg)  ug/Kg 


1330-20-7 


Xylene  (total) 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


1A 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
Lab  Name:  TCT-ST.  LOUIS  Contract:  6610-95-170 


95-5488 


Lab  Code:  TCT  Case  No.:  SAS  No.:  SDG  No.:  955480 


Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5  (g/ml)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  22 

GC  Column:  DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 


Lab  Sample  ID:  95003042 
Lab  File  ID:  >G3597 

Date  Received:  06/20/95 
Date  Analyzed:  06/21/95 
Dilution  Factor:  1 
Soil  Aliquot  Volume:  (uL) 


CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  ug/Kg  Q 


74-87-3 

Ch lor ome thane 

13 

U 

74-83-9 

Bromomethane 

13 

u 

75-01-4 

Vinyl  chloride 

13 

u 

75-00-3 

Chloroethane 

13 

u 

75-09-2 

Methylene  Chloride 

13 

u 

67-64-1 

Acetone 

120 

75-15-0 

Carbon  Disulfide 

13 

u 

75-35-4 

1 , l-Dichloroethene 

13 

u 

75-34-3 

1 , 1-Dichloroethane 

13 

u 

156-59-2 

cis-1 , 2-Dichloroethene 

13 

u 

156-60-5 

trans-1, 2-Dichloroethene 

13 

u 

67-66-3 

Chloroform 

13 

u 

107-06-2 

1 , 2-Dichloroethane 

13 

u 

78-93-3 

2-Butanone 

18 

71-55-6 

1,1, l-Tr ichloroethane 

13 

u 

56-23-5 

Carbon  Tetrachloride 

13 

u 

108-05-4 

Vinyl  Acetate 

13 

u 

75-27-4 

Bromodichloromethane 

13 

u 

78-87-5 

1 , 2-Dichloropropane 

13 

u 

10061-01-5 

cis-1 , 3-Dichloropropene 

13 

u 

79-01-6 

Trichloroethene 

13 

u 

124-48-1 

Dibromochloromethane 

13 

u 

79-00-5 

1,1, 2-Tr ichloroethane 

13 

u 

71-43-2 

Benzene 

13 

u 

10061-02-6 

trans-1, 3-Dichloropropene 

13 

u 

75-25-2 

Bromoform 

13 

u 

108-10-1 

4 -Methyl-2 -pentanone 

13 

u 

591-78-6 

2-Hexanone 

13 

u 

127-18-4 

Tetrachloroethene 

13 

u 

79-34-5 

1,1,2, 2-Tetrachloroethane 

13 

u 

108-88-3 

Toluene 

2 

J  . 

108-90-7 

Chlorobenzene 

13 

u 

100-41-4 

Ethylbenzene 

13 

u 

100-42-5 

Styrene 

13 

u 

FORM  I  VOA 


3/90  Rev 


1A-2 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO 


95-5488 


Lab  Name:  TCT-ST.  LOUIS 


Contract:  6610-95-170 


Lab  Code:  TCT 


Case  No. : 


SAS  No. 


SDG  No. :  955480 


Matrix:  (soil/water)  SOIL 


Lab  Sample  ID:  95003042 


Sample  wt/vol: 


(g/ml)  G 


Lab  File  ID: 


>G3597 


Level:  (low/med)  LOW 


Date  Received:  06/20/95 


%  Moisture:  not  dec.  22 


Date  Analyzed:  06/21/95 


GC  Column:  DB624  ID:  0.53  (mm) 


Dilution  Factor:  1 


Soil  Extract  Volume: 


Soil  Aliquot  Volume: 


CAS  NO. 


1330-20-7 


COMPOUND 


Xylene  (total) 


(ug/L  or  ug/Kg)  ug/Kg 


FORM  I  VOA-2 


3/90  Rev 


EPA  SAMPLE  NO 


IE 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 

Lab  Name:  TCT-ST. LOUIS  Contract:  6610-95-170 

Lab  Code :  TCT  Case  No . :  SAS  No . :  SDG 

Matrix:  (soil/water)  SOIL  Lab  Sample  ID:  95003042 

Sample  wt/vol:  5  (g/ml)  G  Lab  File  ID:  >G3597 

Level:  (low/med)  LOW  Date  Received:  06/20/95 

%  Moisture:  not  dec.  22  Date  Analyzed:  06/21/95 

GC  Column:  DB624  ID:  0.53  (mm)  Dilution  Factor:  1 

Soil  Extract  Volume:  (uL)  Soil  Aliquot  Volume:  (uL) 

CONCENTRATION  UNITS: 

Number  TICs  found:  2  (ug/L  or  ug/Kg)  ug/Kg 


CAS  NUMBER  COMPOUND  NAME  RT  EST. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 


ETHYL-METHYL-BENZENE  ISOMER  20.07 
Isomer  of  C9H12  21.09 


CONC.  |  Q 
6 

11 


FORM  I  VOA-TIC 


3/90  Rev 
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APPENDIX  G.  SI  DATA  REQUIREMENTS 
FOR  FEDERAL  FACILITY  DOCKET  SITES 


THIS  PAGE  WAS  INTENTIONALLY  LEFT  BLANK 


SI  DATA  REQUIREMENTS  FOR  FEDERAL  FACILITY  DOCKET  SITES 


1.  Supply  copies  of  ail  sampling  data,  onsite  and  offsite,  including  location  map,  detection 
limits,  raw  data  sheets,  quality  assurance/quality  control  (QA/QC)  documents,  date(s) 
sampled,  analytical  method(s)  used,  well  or  boring  logs,  and  sampling  technique(s). 

2.  Locate  and  identify  on  a  map  all  known  or  suspected  sources.  Supply  all  information 
about  source(s),  such  as:  dates  of  operations,  use,  or  spillage;  amounts  of  material 
deposited,  stores,  or  spilled;  dimensions  of  source(s);  known  or  suspected  hazardous 
substances. 

3.  Provide  a  description  of  all  aquifers  beneath  the  site,  including  description  of  overlying 
materials,  depth  first  encountered,  thickness,  and  composition. 

4.  Provide  the  location  of  all  drinking  water  wells  within  a  4-mile  radius  from  the  site 
(property  boundary)  and  locate  the  wells  within  a  1-mile  radius  on  a  7.5-minute 
topographic  map.  Provide  information  on  depth  of  well(s),  screening  interval(s),  depth 
of  aquifer(s)  encountered,  population  served  for  multiple  wells  (i.e.,  municipal  system), 
provide  the  number  of  wells,  average  annual  pumpage  of  each  well,  and  total  population 
served  by  system.  Include  information  on  all  standby  wells. 

5.  Provide  information  and  location  (on  a  7. 5-minute  topographic  map)  of  wells  within  4 
miles  that  are  used  to  irrigate  five  or  more  acres  of  commercial  food  or  forage  crops,  or 
watering  of  commercial  livestock,  or  ingredient  in  commercial  food  preparation,  or 
supply  for  aquaculture,  or  supply  for  a  major  or  designated  water  recreation  area, 
excluding  drinking  water  use. 

6.  Provide  average  number  of  persons  per  residence  for  county  (or  counties)  that  the  site 
is  located  in  per  the  U.S.  Census  Bureau. 

7.  Identify  and  locate  all  surface  water  bodies  within  2  miles  of  the  site  marking  off  the 
drainage  routed  (shown  on  a  7.5-minute  topographic  map)  from  each  source  to  applicable 
surface  water  bodies.  Provide  the  average  annual  cubic  feet  per  second  flow  for  each 
surface  water  body  within  15  miles  downriver  or  radius  from  the  point  of  probable  entry 
into  surface  water.  For  lakes,  provide  information  on  inflow  and  outflow. 

8.  Provide  the  number  of  acres  in  each  drainage  basin. 

9.  Provide  the  2-year,  24-hour  rainfall. 

10.  Provide  the  location  of  all  drinking  water  intakes  within  15  downstream  miles  (rivers) 
or  15-mile  radius  (lakes,  bays,  etc.).  Provide  information  on  population  served.  For 
multiple  intakes  (i.e.,  municipal  system),  provide  information  on  the  number  of  intakes, 
location  of  all  intakes  (regardless  of  15-mile  limit),  and  total  population  served  by 
system.  Include  information  on  all  standby  intakes. 


JoeFoss  Field  SI  Report 
Draft 


September  1995 


Appendix  G 
Page  G-l 


1 1 .  Provide  information  and  location  of  intakes  within  15  miles  downriver  (  radius  in  lake  or 
bay)  that  are  used  to  irrigate  five  or  more  acres  of  commercial  food  or  forage  crops,  or 
watering  of  commercial  livestock,  or  ingredient  in  commercial  food  preparation,  or 
supply  for  aquaculture,  or  supply  for  a  major  or  designated  water  recreation  area, 
excluding  drinking  water  use. 

12.  Provide  any  surface  water  body  15  miles  downriver  (radius  in  lakes  or  bay)  used  for 
drinking  water. 

13.  Provide  the  average 'human  food  chain  production  (pounds  per  year)  for  each  surface 
water  body  15  miles  downriver  of  15-mile  radius  in  lake. 

14.  Within  a  4-mile  radius  from  the  site  and  15  miles  downriver,  or  radius  in  lake,  identify 
all  sensitive  environments  that  exist.  Provide  original  documentation  (U.S.  Fish  and 
Wildlife  Service  [USFWS],  Natural  Heritage  Database,  state  agencies.  National 
Oceanographic  and  Atmospheric  Administration  [NOAA],  etc.),  multiple  sensitive 
environments  within  a  sensitive  environment. 

15.  What  is  the  linear  frontage  of  all  wetlands  15  miles  downriver  or  15-mile  radius  in  lake? 

16.  Provide  the  location  and  number  of  persons  residing,  working,  attending  school,  or  day 

care  within  200  feet. 

17.  Identify  all  terrestrial  sensitive  environments  that  exist  onsite.  Provide  original 
documentation  (USFWS)  Natural  Heritage  Database,  state  agencies,  NOAA,  etc.)  and 
locate  each  on  a  7.5-minute  topographic  map.  Note  that  there  could  be  multiple  sensitive 
environments  within  a  sensitive  environment. 

18.  Provide  the  total  number  of  people  in  the  following  distance  rings  from  source(s)? 

•  0-1/4  mile 

•  1/4  -  1/2  mile 

•  1/2-1  mile 

•  1-2  miles 

•  2-3  miles 

•  3-4  miles. 

Use  1990  Census  data  and/or  actual  house  counts.  Document  how  calculated. 

19.  Provide  the  location  and  area  (in  acres)  of  all  wetlands  within  4  miles  of  the  site. 

20.  Contact  U.S.  Environmental  Protection  Agency  (EPA)  Regional  Office  immediately  if 

any  radionuclides  are  present  or  suspected  at  the  site  and  supply  all  radiological 
information  known  to  date. 

21.  For  all  of  the  above  information,  use  primary  data  source  and  supply  two  copies  or 
specify  where  copies  may  be  obtained. 
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22.  Provide  any  removals  or  remedial  actions  taken  place  at  the  site. 

23.  If  information  relevant  to  a  question  already  has  been  provided  to  EPA,  your  answer  may 
precisely  cite  the  previous  submittal  by  title,  date,  page,  and  paragraph  number  rather 
than  resubmitting  the  information. 
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APPENDIX  H.  INVESTIGATION  DERIVED  WASTE  MANAGEMENT 


THIS  PAGE  WAS  INTENTIONALLY  LEFT  BLANK 


July  11,  1995 


Captain  Alvin  Punt,  SDANG 
114FG/EM 
1201  W  Algonquin  St 
PO  Box  5044 

Sioux  Falls,  SD  57117-5044 

FACSIMILE 

Dear  Capt.  Punt 

On  July  10,  1995, 1  received  a  letter  &om  you  requesting  an  approval  for  a  special  discharge.  You 
requested  permission  to  discharge  approximately  2000  gallons  of  water  produced  in  the 

nffyir  pffx  monitoring  wells  at  your  sitg.  In  a  phone  cauversarion  you  stared  that 
you  did  not  expect  water  to  be  contaminated  except  possibly  very  low  levels  of  hydrocarbons. 


I  have  reviewed  your  request  along  with  the  localized  groundwater  monitoring  results  that  you 

I  hereby  give  a  temporary  conditional  approval  to  discharge  the  weh  development  water 

into  the  City’s  sanitary  sewer.  Discharge  is  approved  upon  meeting  the  following  conditions: 

1.  Wastewater  volume  shall  not  exceed  2^00  gallons; 

2.  Wastewater  must  be  placed  in  a  receptacle  for  monitoring  before  discharge; 

3.  Required  Monitoring: 

Visual  Inspection  -  must  not  have  a  visual  sheen 
Monitor  headspace  above  water  in  receptacle  -  <5  %LEL 

4.  Wastewater  Tnn^r  be  discharged  at  manhole  designated  in  your  request, 

5.  Discharge  is  approved  between  July  12  and  July  19,  1995; 

6.  Ibis  is  a  one  time  conditional  approval  specific  to  your  request. 

If  you  have  any  questions  or  commons  an  this  matter,  please  contact  my  office  339-7088. 


Robert  J.  Kappel 

Environmental  Compliance  Manager 


c:  Larry  Mutchler,  Precreatmeot  Coordinator 


Utility  Office 
224  West  Ninth  Street 
Sioux  Fails,  SD  57102 
(60S)  339-7051 
FAX  (605)  338-8490 


Water  Purification 
2100  N.  Minnesota  Ave. 
Sioux  Falls,  SD  57104 
(605)  339-7025 
FAX  (605)  338-7801 


Water  Reclamation 
4500  N.  Sycamore  Ave. 
Sioux  Falls,  SD  57104 
(605)  339-7088 
FAX  (605)  338-8484 


lights 

2000  N.  Minnesota  Ave. 
Sioux  Falls,  SD  57104 
(605)339-7150 
FAX  (605)  339-7006 


MamfcVSvc.  Division 
668  Algonquin  Avenue 
Sioux  Falls,  SD  57104 
(605)  339-7020 
FAX  (605)  338-7883 
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APPENDIX  I.  DATA  QUALITY  ASSESSMENT 


1.1  INTRODUCTION 

A  comprehensive  quality  assurance/quality  control  (QA/QC)  program  was  followed 
during  the  Site  Inspection  (SI)  conducted  for  Site  12  -  Ramp  Area  and  Site  13  -  Motor  Vehicle 
Maintenance  Facility  (MVMF)  at  the  South  Dakota  Air  National  Guard  (SDANG),  Joe  Foss 
Field  located  in  Sioux  Falls,  South  Dakota,  to  ensure  that  analytical  results  and  the  decisions 
based  on  these  results  are  representative  of  the  environmental  condition  at  the  sites.  The 
objectives  of  the  SI  were  to  investigate  the  presence  or  absence  of  environmental  contamination, 
and  collect  and  analyze  sufficient  numbers  of  samples  to  support  recommendations  for  further 
investigation  or  corrective  actions.  The  following  documents  were  utilized  during  the  evaluation 
of  the  QC  data:  the  U.S.  Environmental  Protection  Agency  (EPA)  Level  III;  QC  requirements 
contained  within  the  guidelines  and  specifications  presented  in  the  Quality  Assurance  Project 
Plan  (QAPP)  (May  1995)  submitted  as  part  of  the  project  plans  prepared  by  Science  Applications 
International  Corporation  (SAIC);  the  EPA  Contract  Laboratory  Program  (CLP)  Statement  of 
Work  for  Organics  Analysis-,  and  the  EPA  Laboratory  Data  Validation  Functional  Guidelines  for 
Evaluating  Organics  (1988).  The  number  of  soil  and  groundwater  samples  collected  during  the 
SI,  in  addition  to  the  numbers  of  field  QC  samples  collected  and  selected  laboratory  QC  samples 
(i.e.,  matrix  spikes/matrix  spike  duplicates  [MS/MSDs])  analyzed,  are  presented  in  Tables  I-la 
and  I-lb.  The  data  validation  worksheets  are  referenced  within  the  subsection  describing  the 
applicable  analysis.  The  QC  checks  and  results  are  summarized  below. 

1.1.1  Data  Quality  Objectives 

A  comparison  of  the  SI  analytical  results  to  project  data  quality  objectives  (DQOs)  as 
defined  in  the  QAPP  formed  the  basis  for  evaluating  the  quality  of  the  analytical  data.  As 
described  in  the  QAPP,  analytical  data  must  be  of  a  known  and  acceptable  quality  in  order  to 
be  used  to  evaluate  contamination  at  MVMF.  DQOs  are  qualitative  and  quantitative  indicators 
of  data  quality.  DQOs  were  established  during  the  initial  scoping  process  to  guide  the 
implementation  of  the  field  sampling  and  laboratory  analyses  for  the  SI.  A  QA  program  was 
established  to  standardize  procedures  and  document  activities.  The  program  provided  a  means 
to  detect  and  correct  any  deficiencies  in  the  process.  DQOs  are  set  to  define  and  establish  the 
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criteria  against  the  fitness  of  the  data.  Both  quantitative  and  qualitative  DQOs  were  established 
for  the  SI.  Data  verification  and  validation  of  100  percent  of  the  resulting  analytical  data 
packages  ensured  that  Maxim  Technologies,  Inc.  (MT)  produced  an  acceptable  quality  level  for 
results.  Field  activities  affecting  precision  and  accuracy  were  controlled  by  strict  adherence  to 
approved  standard  operating  procedures  (SOPs)  and  documentation  of  the  field  tasks.  Field 
logbooks  noted  exceptions  to  the  procedures  and  chain-of-custody  records  tracked  sample 
shipments  and  receipt  of  these  shipments  by  MT.  These  results  confirmed  that  no  cross¬ 
contamination  due  to  sample  handling  practices  or  inadequate  equipment  decontamination 
occurred.  Sampling  precision  was  estimated  by  the  analysis  of  field  duplicate  samples. 
Indicators  used  to  assess  both  field  and  laboratory  data  quality  include  precision,  accuracy, 
representativeness,  comparability,  and  completeness  (PARCC).  The  following  sections 
summarize  the  DQOs  for  the  PARCC  parameters  obtained  during  the  SI. 

1.1. 1.1  Precision 

Precision  is  a  measure  of  the  closeness  with  which  multiple  analyses  of  a  given  sample 
agree  with  each  other.  It  can  be  defined  as  the  agreement  between  the  numerical  values  of  two 
or  more  measurements  that  have  been  under  identical  conditions.  Precision  can  thus  be  seen  as 
a  measure  of  the  magnitude  of  errors.  The  overall  precision  of  the  measurement  data  is  a 
mixture  of  sampling  and  analytical  factors.  Analytical  precision  can  be  measured  through  the 
analysis  of  MS/MSDs,  and  sampling  precision  and  spatial  variability  of  contamination  can  be 
assessed  through  the  analysis  of  the  field  duplicates.  Precision  is  stated  in  terms  of  standard 
deviation,  coefficient  of  variation,  range,  and  relative  percent  difference  (RPD).  The  RPD 
between  results  of  duplicate  samples  for  a  given  compound  or  element  traditionally  has  been 
used  to  assess  precision  between  two  samples.  The  RPD  is  defined  as  the  ratio  of  the  absolute 
value  of  the  difference  between  two  results  and  the  mean  of  the  results.  RPD  was  calculated 
using  the  following  equation: 


1C \  -  CJ 


r  +  r 


X  100 


Joe  Foss/SI/Final/February  8,  1996/7:08am 


1-2 


where: 


Cx  =  Concentration  of  the  compound  or  element  in  the  sample 

C2  =  Concentration  of  the  compound  or  element  in  the  duplicate/replicate. 

When  the  RPD  approaches  zero,  complete  agreement  is  achieved  between  duplicate 
sample  pairs,  indicating  a  high  degree  of  precision. 

The  RPDs  of  the  MS/MSD  samples  is  the  first  type  of  QC  sample  used  to  assess  the 
precision  of  the  data  quality.  The  laboratory  selected  1  sample  in  20  and  split  the  sample  into 
3  sample  portions.  MS/MSD  samples  were  prepared  by  routinely  analyzing  the  first  portion  for 
the  parameters  of  interest,  while  the  remaining  two  portions  were  spiked  with  known  quantities 
of  the  parameters  of  interest  before  analysis.  The  RPD  between  the  spike  results  was  calculated 
and  used  as  an  indication  of  the  analytical  precision  for  the  solvents;  benzene,  toluene, 
ethylbenzene,  and  xylenes  (BTEX),  total  petroleum  hydrocarbons  (TPH)  as  gasoline;  and  TPH 
as  extractables. 

All  RPD  values  calculated  from  the  solvents  (7  values  reviewed),  BTEX  and  TPH  as 
gasoline  (12  reviewed  values),  and  TPH  as  extractables  (2  reviewed  values)  soil  MS/MSD 
analyses  were  within  the  methods  control  limits.  Since  each  analysis  was  evaluated  according 
to  the  required  QC  criteria  described  in  Section  1.3  and  all  of  these  criteria  were  met  for  the 
environmental  samples  analyzed,  these  RPD  values  are  considered  to  be  a  more  representative 
reflection  of  the  variability  characteristic  of  the  environmental  condition  at  MVMF,  and  as  a 
result,  the  analytical  DQO  for  solvents,  BTEX,  and  TPH  precision  is  considered  to  have  been 
met.  Overall,  the  analytical  precision  DQO  for  those  analyses  is  considered  to  have  been  met. 
The  analytical  QC  criteria  used  to  evaluate  analytical  precision  and  all  MS/MSD  results  are 
discussed  in  Section  1.3. 

The  second  type  of  QC  sample,  field  duplicate  samples,  was  included  as  part  of  the  SI. 
Field  duplicate  samples  assess  the  precision  of  the  sampling  techniques  and  spatial  variability  of 
the  contamination.  Field  duplicates  were  collected  using  the  same  techniques  as  those  used  to 
collect  the  environmental  samples.  Field  duplicates  were  collected  at  a  rate  of  1  duplicate  per 
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10  field  samples  per  matrix  for  each  parameter.  No  corrective  action  was  taken  based  on  RPD 
results.  Field  RPD  values  were  calculated  only  for  compounds  detected  in  concentrations  greater 
than  the  contract  required  quantitation  limits  (CRQLs)  and  method  detection  limits  (MDLs)  in 
both  replicate  pair  samples  or  in  one  sample.  No  specific  control  limits  for  field  precision  were 
established  in  part  because  the  natural  heterogeneity  of  the  environmental  media  was  much 
greater  than  the  variability  imparted  by  field  activities. 

No  solvents,  BTEX,  and  TPH  as  extractables  were  detected  in  soil  and  groundwater  field 
duplicates.  TPH  as  gasoline  was  detected  in  one  soil  field  duplicate  (i.e.,  GS6-2)  and  one 
groundwater  field  duplicate  (i.e.,  GW12-6)  collected  from  Site  12.  RPD  values  were 
200  percent  for  TPH  as  gasoline.  These  are  attributable  to  TPH  as  gasoline  concentrations  being 
near  the  MDL  in  the  field  samples. 

Overall,  project  precision  for  environmental  analyses  has  been  determined  to  be  adequate 
for  the  uses  of  the  analytical  data,  which  were  to  identify  the  contaminants  and  provide  an 
assessment  of  the  distribution  of  each  compound  in  both  soil  and  water  matrices.  Section  1.2 
presents  a  comprehensive  discussion  of  all  field  duplicate  sample  results. 


1.1. 1.2  Accuracy 


Accuracy  is  the  closeness  of  agreement  between  an  observed  result  and  the  true  value  for 
a  sample  analysis.  Accuracy  can  be  evaluated  for  a  particular  method  by  measuring  the 
agreement  between  an  observed  result  from  analysis  of  a  reference  standard  with  an  analytical 
lot  and  its  certified  value.  Accuracy  is  usually  expressed  in  terms  of  bias  (high  or  low).  Bias 
is  assessed  by  the  percent  recovery  of  a  compound  or  element  that  has  been  added  to  the  QC 
sample  or  environmental  sample  prior  to  analysis.  Sampling  accuracy  is  assessed  by  evaluating 
the  results  of  the  trip  blanks,  field  blanks,  and  equipment  blanks;  analytical  accuracy  is  assessed 


f 

I 
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compound  or  element  that  has  been  added  to  the  environmental  sample  at  a  known  concentration 
before  analysis.  The  percent  recovery  values  were  calculated  using  the  following  equation: 


x  100 


where: 

Ss  =  Total  compound  or  element  concentration  detected  in  the  spiked  sample 

S0  =  Concentration  of  the  compound  or  element  detected  in  the  unspiked  sample 

Sa  =  Concentration  of  the  compound  or  element  added  to  the  sample. 

Analytical  accuracy  for  this  project  was  measured  through  the  use  of  surrogate  field 
samples  and  MS/MSD  samples.  Each  type  of  spike  provided  different  information  on  the 
accuracy  of  the  measurement  system. 

The  percent  recoveries  of  the  surrogates  for  solvents,  BTEX,  TPH  as  gasoline,  and  TPH 
as  extractables  analyses  were  the  first  type  of  QC  used  to  assess  the  accuracy  of  the  data  quality. 
Surrogate  compounds  spiked  into  field  samples  provide  information  on  the  efficiency  of  all  steps 
of  the  gas  chromatography/mass  spectrometry  (GC/MS)  and  GC  methods  in  recovering  these 
compounds  from  the  individual  sample  matrices.  In  the  EPA  analytical  program,  surrogate 
recoveries  are  used  to  determine  if  an  analytical  method  is  in  control  and  to  obtain  information 
on  recovery  effects  in  the  environmental  matrix.  The  QC  limits  for  recovery  of  all  surrogates 
for  soil  and  water  environmental  samples  for  solvents  were  those  established  for  the  EPA  CLP. 
The  QC  limits  for  recovery  of  all  surrogates  for  soil  and  water  environmental  samples  for  BTEX 
and  TPH  extractables  were  those  established  by  the  laboratory  for  SW  Method  8020  and 
Hazardous  Materials  Laboratory,  California  Department  of  Health  Services  (CAL  DHS)  method. 
All  surrogate  percent  recoveries  were  within  the  applicable  control  limits.  All  supporting 
volatile  organic  compound  (VOC)  and  TPH  information  cited  above  also  was  qualitatively 
evaluated  with  respect  to  the  analytical  accuracy  DQO. 
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The  percent  recoveries  of  the  MS/MSD  for  solvents,  BTEX,  TPH  as  gasoline,  and  TPH 
as  extractables  analyses  was  the  second  type  of  QC  used  to  assess  the  accuracy  of  the  data 
quality.  Accuracy  determined  by  MS/MSD  samples  is  a  function  of  both  matrix  and  method. 
All  VOC  MS/MSD  percent  recoveries  were  within  the  control  limits.  Recovery  values  of  two 
out  of  four  reviewed  TPH  as  extractables  MS/MSD  results  were  above  the  125  percent  limit. 
Above  upper  limit  recoveries  in  the  natural  matrix  spikes  indicate  possible  interferences  and 
possible  high  bias  data.  Despite  these  values,  no  systematic  laboratory  error  was  detected; 
however,  the  results  are  considered  to  have  little  impact  on  the  overall  environmental  data 
quality.  All  supporting  metals  QC  information  cited  above  also  was  qualitatively  evaluated  with 
respect  to  the  analytical  accuracy  DQO.  Based  on  the  evaluation  of  the  MS/MSD  results  and 
the  associated  laboratory  QC  results  summarized  in  Section  1.3  on  a  project-wide  basis,  the 
laboratory  accuracy  has  been  determined  to  be  acceptable  for  all  analyses,  and  as  such,  the 
analytical  DQO  for  accuracy  was  met,  except  where  noted. 

Sampling  accuracy  was  maximized  by  the  adherence  to  the  strict  QA  program  presented 
in  the  SI  QAPP.  All  procedures  (i.e.,  soil  boring  and  groundwater  sample  collection); 
equipment  decontamination;  and  health  monitoring  equipment  calibration  and  operation)  used 
during  the  SI  were  documented  in  the  QAPP.  Field  QC  blanks  (i.e.,  trip  blanks,  field  blanks, 
and  equipment  blanks)  were  prepared  to  ensure  that  all  samples  represent  the  particular  site  from 
which  they  were  collected,  assess  any  cross-contamination  that  may  have  occurred,  and  qualify 
the  associated  analytical  data  accordingly. 

During  the  sampling  program,  approximately  14  percent  of  the  samples  collected  during 
the  program  were  field  QC  blanks  (i.e.,  trip  blanks,  field  blanks,  and  equipment  blanks) 
obtained  to  determine  the  degree  of  cross-contamination  or  ensure  successful  decontamination 
procedures.  Based  on  an  evaluation  of  the  compounds  detected  in  the  field  QC  blanks,  the 
overall  field  accuracy  is  acceptable.  As  a  result,  the  field  DQO  for  accuracy  is  considered  to 
have  been  met.  A  comprehensive  discussion  of  the  field  QC  results  is  presented  in  Section  1.2. 
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1.1. 1.3  Representativeness 

Representativeness  is  defined  as  the  degree  to  which  the  data  accurately  and  precisely 
represent  a  characteristic  of  a  population,  parameter  variations  at  a  sampling  location,  a  process 
condition,  or  an  environmental  condition.  Representativeness  is  the  qualitative  parameter 
concerned  most  with  the  proper  design  of  the  sampling  program.  The  selected  sampling 
methods  ensure  that  an  environmental  sample  accurately  represents  the  characteristic  population 
from  which  it  was  obtained.  Although  considerable  information  was  available  regarding  the 
historical  activities  conducted  at  the  SI  sites,  potential  contaminant  source  areas  within  the  sites 
were  not  well-defined  at  all  of  the  sites.  Soil  samples  were  collected  from  areas  suspected  of 
having  the  highest  potential  for  contamination  and  to  obtain  areal  coverage  of  the  sites.  Factors 
that  affect  the  representativeness  of  the  analytical  data  include  improper  preservation,  holding 
times,  use  of  standard  analytical  methods,  and  matrix  or  analyte  interferences.  Holding  times 
and  preservation  criteria  are  based  on  the  most  restrictive  holding  times  recommended  by  EPA 
for  water  and  soil  matrices.  Sample  representativeness  was  ensured  during  the  SI  by  collecting 
sufficient  samples  of  a  population  medium,  properly  distributed  with  respect  to  location  and 
time.  Representativeness  was  assessed  by  reviewing  the  drilling  techniques  and  equipment, 
sample  collection  methods,  equipment,  and  sample  containers  used  during  the  SI,  in  addition  to 
evaluating  the  RPD  values  calculated  from  the  duplicate  samples.  The  reproducibility  of  a 
representative  set  of  samples  reflects  the  degree  of  heterogeneity  of  the  sampled  medium,  as  well 
as  the  effectiveness  of  the  sample  collection  techniques.  Intervals  for  soil  sampling  were  chosen 
to  obtain  the  strata  with  the  highest  concentrations  of  contaminants  in  order  to  achieve  the  most 
conservative  representation  and  to  optimize  the  number  of  samples  required. 

Based  on  the  evaluation  of  the  factors  described  above  and  summarized  in  Section  1.3, 
the  samples  collected  during  the  SI  are  considered  to  be  representative  of  the  environmental 
condition  at  SDANG. 

1.1.1. 4  Comparability 

Comparability  is  a  qualitative  parameter  expressing  the  confidence  with  which  one  data 
set  can  be  compared  to  another  and  is  limited  to  the  other  PARC C  parameters,  because  only 
when  precision  and  accuracy  are  known  can  one  data  set  be  compared  to  another.  Quantitative 
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criteria  for  determining  if  representativeness  has  been  achieved  are  not  specifically  stated.  To 
optimize  comparability,  only  the  specific  methods  and  protocols  that  were  specified  in  the 
QAPP  were  used  to  collect  and  analyze  samples  during  the  SI  at  MVMF.  By  using  consistent 
sampling  and  analysis  procedures,  all  data  sets  were  comparable  within  the  sites  at  SDANG, 
between  sites  at  the  installation,  or  among  U.S.  Army  facilities  nationwide,  to  ensure  that 
remedial  action  decisions  and  priorities  were  based  on  a  consistent  data  base.  Comparability  also 
was  ensured  by  the  analysis  of  EPA  reference  materials,  establishing  that  the  analytical 
procedures  used  were  generating  valid  data.  The  SI  utilized  one  laboratory  to  perform  the 
analyses  and  the  same  sampling  method  for  each  medium.  All  samples  collected  for  VOCs 
(i.e.,  solvents)  were  analyzed  using  the  EPA  CLP  statement  of  work  (SOW),  BTEX  and  TPH 
as  gasoline  were  analyzed  using  EPA  solid  waste  methods.  TPH  as  extractables  was  analyzed 
using  CAL  DHS  method.  Based  on  the  precision  and  accuracy  assessment  presented  above,  the 
data  collected  during  the  SI  are  considered  to  be  comparable  with  the  data  collected  during 
previous  investigations. 

1. 1.1. 5  Completeness 

Completeness  is  defined  as  the  percentage  of  valid  data  obtained  from  the  sampling  and 
analysis  process.  For  data  to  be  considered  valid,  they  must  have  met  all  acceptance  criteria, 
including  accuracy  and  precision,  as  well  as  any  other  criteria  specified  by  the  analytical 
methods  used. 

Furthermore,  project  completeness  is  defined  as  the  percentage  of  data  used  to  prepare 
a  preliminary  human  health-based  risk  evaluation  and  upon  which  recommendations  for  site 
remediation  are  based.  For  analytical  data  to  be  considered  usable  for  the  preliminary  risk 
evaluation  and  remediation  recommendations,  each  data  point  must  be  satisfactorily  validated. 
Results  that  have  been  flagged  for  various  reasons  may  be  considered  to  have  encountered  minor 
problems  with  limited  impact  on  the  data  quality.  The  completeness  of  both  laboratory  analyses 
and  sampling  will  be  evaluated  for  each  site.  DQOs  for  the  SI  at  MVMF  were  set  at  95  percent 
for  both  the  field  sampling  and  laboratory  completeness. 


Joe  Foss/SI/Final/Februaiy  8,  1996/7:08am 


1-8 


Site  12— Based  on  an  evaluation  of  the  laboratory  QC,  100  percent  of  the  BTEX  and 
TPH  data  points  were  used  as  a  basis  for  evaluating  the  magnitude  and  extent  of  contamination. 
Field  completeness  for  soil  and  groundwater  samples  was  100  percent.  Eleven  soil  boring 
samples  and  14  groundwater  samples  were  planned  and  actually  collected  from  Site  12. 

Site  13— The  laboratory  completeness  for  BTEX,  solvents,  and  TPH  analyses  was 
100  percent.  Based  on  the  evaluation  of  the  field  sampling,  field  completeness  was  100  percent 
for  Site  13.  Nine  soil  borings  samples  and  eight  groundwater  samples  were  scheduled  and 
actually  collected  at  Site  13. 

1.2  FIELD  QUALITY  CONTROL  ASSESSMENT 

During  all  phases  of  the  SI  sampling  program,  QC  samples  were  collected  to  gauge  the 
impacts  from  various  components  of  field  activities.  Approximately  18  percent  of  the  samples 
collected  during  the  program  were  QC  samples  obtained  to  determine  the  degree  of  cross¬ 
contamination,  ensure  successful  decontamination  procedures,  or  determine  the  effects  of  media 
heterogeneity  on  results.  Six  trip  blanks,  six  field  blanks,  five  equipment  blanks,  and  five  field 
duplicates  (i.e.,  two  soil  and  three  groundwater)  were  collected  and  analyzed  for  the  same 
compounds  and  using  the  same  laboratory  techniques  as  those  used  to  analyze  the  environmental 
samples.  Trip  blanks,  field  blanks,  and  equipment  blanks  provide  a  measure  of  various  sources 
of  cross-contamination,  decontamination  efficiency,  and  any  other  potential  error  that  can  be 
introduced  from  sources  other  than  the  sample.  Table  1-2  contains  a  cross-reference  of 
environmental  samples  to  the  associated  field  QC  blank  sample. 

1.2.1  Trip  Blanks 

Trip  blanks  were  collected  to  determine  if  cross-contamination  of  VOCs  occurred  during 
sample  handling  or  shipment  of  environmental  samples  to  the  laboratory.  Trip  blanks  were 
prepared  by  MT,  located  in  Sioux  Falls,  South  Dakota.  Each  trip  blank  consisted  of  two  volatile 
organic  analysis  (VOA)  vials  per  shipping  cooler.  These  blanks  were  prepared  with  organic-free 
reagent  water,  sent  to  SDANG,  stored  with  the  unused  sample  bottles,  and  returned  to  the 
laboratory  with  each  cooler  containing  environmental  samples  to  be  analyzed  for  VOCs 
(i.e.,  solvents  and  BTEX).  Trip  blanks  were  analyzed  by  EPA  CLP  OLMOl  SOW  (solvents) 
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and  SW8020  (BTEX).  Table  1-3  summarizes  the  concentrations  of  the  detected  solvents  and 
VOCs  in  the  trip  blanks  collected  during  the  SI. 

Solvents  Analyses— Yam  trip  blanks  were  collected  and  analyzed  for  solvents  using  EPA 
CLP  OLMOl  SOW.  Analytical  results  show  that  1,1,1-trichloroethane  was  detected  in  one  trip 
blank  (i.e.,  TB02)  at  a  concentration  below  the  CRQL.  The  presence  of  1,1,1-trichloroethane 
is  not  considered  to  be  representative  of  environmental  conditions  at  SDANG,  since  this  solvent 
was  not  detected  in  the  associated  environmental  samples. 

BTEX  Analyses— Six  trip  blanks  were  collected  and  analyzed  for  BTEX  using  EPA  SW 
Method  8020.  Analytical  results  show  that  BTEX  were  not  detected  in  any  trip  blank. 

1.2.2  Field  Blanks 

Field  blanks  were  collected  to  provide  baseline  analytical  data  for  the  water  used  for 
equipment  decontamination  (i.e.,  American  Society  for  Testing  and  Materials  [ASTM]  Type  II 
reagent  water)  and  in  the  steamcleaner  equipment  (i.e.,  potable  water).  Field  blanks  were 
collected  by  randomly  selecting  sample  containers  from  the  supply,  filling  them  with  the 
appropriate  water  source,  and  than  preserving  and  analyzed  these  blanks  for  the  same  compounds 
and  using  the  same  laboratory  methods  as  those  used  for  the  associated  environmental  samples. 
Table  1-4  summarizes  the  concentrations  of  the  detected  compounds  in  the  field  blanks  collected 
during  the  SI. 

Solvents  Analyses— Six  field  blanks  were  collected  and  analyzed  for  solvents  using  EPA 
CLP  OLMOl  SOW.  No  unacceptable  level  of  contamination  was  detected  in  the  field  blanks. 
Contamination  was  limited  to  two  compounds:  1,1,1-trichloroethane  and  chloroform. 
1,1, 1-Trichloroethane  (i.e. ,  2  jug/L)  was  detected  in  one  field  blank.  Chloroform  was  detected 
in  four  field  blanks,  with  a  minimum  concentration  of  2  /ig/L  and  a  maximum  of  34  jxg/L. 
Since  these  solvents  have  not  been  detected  in  the  associated  environmental  samples,  no  data 
validation  flags  were  applied. 
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BTEX  and  TPH  as  Gasoline  Analyses— Six  field  blanks  were  collected  and  analyzed  for 
BTEX  and  TPH  as  gasoline  using  EPA  SW  Method  8020.  Analytical  results  show  that  BTEX 
and  TPH  as  gasoline  were  not  detected  in  any  field  blank. 

TPH  as  Extractables  Analyses^ Six  field  blanks  were  collected  and  analyzed  for  BTEX 
and  TPH  as  extractables  using  CAL  DHS.  Analytical  results  show  that  TPH  as  extractables  was 
not  detected  in  any  field  blank. 

1.2.3  Equipment  Blanks 

Equipment  blanks  provide  a  measure  of  the  cumulative  contamination  derived  from  field 
sampling  equipment,  sample  transit,  storage,  and  analysis.  Equipment  blanks  were  prepared  for 
manual  and  small  automated  sampling  equipment  used  to  collect  environmental  samples.  One 
equipment  blank  was  collected  every  day  for  each  medium  sampled  by  pouring  ASTM  Type  II 
water  into,  through,  or  over  a  clean  piece  of  sampling  equipment  and  then  dispensing  the  water 
into  prepared  sample  bottles.  Equipment  blanks  were  shipped  to  the  laboratory  to  be  analyzed 
using  the  methods  required  for  the  environmental  samples  collected  on  the  same  day.  All 
analytical  data  were  reviewed  for  potential  bias  introduced  from  equipment  blanks.  Table  1-5 
summarizes  the  concentrations  of  the  compounds  detected  in  the  equipment  blanks  collected 
during  the  SI.  The  following  subsections  summarize  the  compounds  and  elements  detected  in 
these  blanks  and  the  impact  of  any  interference  on  the  environmental  data  quality. 

Solvents  Analyses— Three  equipment  blanks  were  collected  and  analyzed  by  MT  for 
solvents  using  EPA  CLP  OLMOl.  No  unacceptable  level  of  contamination  was  detected  in  the 
equipment  blanks.  Chloroform  was  detected  in  two  equipment  blanks  (i.e.,  28  and  29  /xg/L). 
Since  this  solvent  has  not  been  detected  in  the  associated  environmental  samples,  no  data 
validation  flag  was  applied. 

BTEX  and  TPH  as  Gasoline  Analyses— Five  equipment  blanks  were  collected  and 
analyzed  by  MT  for  BTEX  and  TPH  as  gasoline  using  SW  Method  8020.  Analytical  results 
show  that  BTEX  and  TPH  as  gasoline  were  not  detected  in  any  equipment  blank. 
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TPH  as  Extractables  Analysis— Five  equipment  blanks  were  collected  and  analyzed  by 
MT  for  TPH  as  extractables  using  CAL  DHS.  No  TPH  was  detected  in  the  equipment  blanks. 

1.2.4  Field  Duplicates 

One  duplicate  environmental  sample  was  collected  for  every  10  environmental  samples, 
as  required  by  the  QAPP.  Duplicate  sample  pairs  were  collected  to  ascertain  the  contribution 
of  variability  (i.e.,  precision)  due  to  environmental  media.  Twenty  soil  and  two  duplicate 
samples,  in  addition  to  six  groundwater  and  one  duplicate  sample,  were  collected.  One  field 
duplicate  soil  sample  was  collected  after  each  10  environmental  samples,  as  indicated  on  the 
chain-of-custody  forms.  As  required  by  the  QAPP,  soil  samples  were  collected  at  specific 
intervals  in  the  borehole.  Specific  samples  to  be  sent  to  the  laboratory  were  selected  based  on 
location  in  the  borehole  (e.g. ,  at  the  water  table)  and  health  monitoring  equipment  (i.e. ,  organic 
vapor  analyzer  [OVA]).  Therefore,  duplicate  sample  selection  was  less  straightforward  using 
these  sample  selection  criteria  than  simply  replicating  1  sample  for  every  10  collected,  since 
samples  were  selected  only  after  the  drilling  had  been  completed  or  the  monitoring  well  had  been 
screened.  After  the  split-spoon  was  retrieved  from  the  borehole,  the  samples  to  be  screened  for 
VOCs  were  immediately  collected  in  the  sample  container.  All  soil  samples  to  be  analyzed  by 
MT  were  collected  using  split-spoons  equipped  with  3-inch  brass  or  stainless-steel  sleeves.  After 
the  split-spoon  sampler  was  retrieved  from  the  borehole,  VOC  and  TPH  sleeves  were  capped 
and  labeled,  and  each  sample  was  then  shipped  to  the  laboratory  in  the  liner.  Therefore,  the 
duplicate  concentrations  measured  by  the  laboratory  reflect  the  natural  matrix  variability  inherent 
in  the  subsurface  soils  at  Site  13  and  were  not  used  to  assess  sample  collection  precision.  As 
required  by  the  QAPP,  water  samples  were  collected  to  minimize  loss  of  VOCs.  The  first  bailer 
volume  was  used  to  fill  the  original  and  replicate  sample  vials.  The  next  bailer  volume  was  used 
to  fill  the  bottles  for  the  remaining  parameters. 

Field  RPD  values  were  calculated  for  compounds  and  elements  detected  in 
concentrations  greater  than  the  CRQL  or  MDL  in  both  replicate  pair  samples  or  in  one  sample. 
Tables  1-6  and  1-7  summarize  the  concentrations  of  the  compounds  detected  in  the  soil  and 
groundwater  replicate  pair  collected  during  the  SI. 
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Solvents  Analyses— Nine  soil  samples  and  four  groundwater  samples  were  collected 
during  the  SI  and  analyzed  for  solvents  by  EPA  OLMOl  SOW.  Two  soil  samples  and  two 
groundwater  samples  were  collected  in  duplicate.  RPD  values  were  not  calculated  for 
compounds  not  detected  in  both  the  sample  and  duplicate  sample. 

No  solvents  were  detected  in  the  soil  and  groundwater  field  duplicates.  Precision  for 
solvents  collection  field  duplicates  analyses  have  been  determined  to  be  adequate  for  the  SI. 

BTEX  and  TPH  as  Gasoline  Analyses— Twenty  soil  samples  and  22  groundwater 
samples  were  collected  during  the  SI  and  analyzed  for  BTEX  and  TPH  as  gasoline  using  SW 
Method  8020.  Two  soil  and  three  water  samples  were  collected  in  duplicate.  RPD  values  were 
not  calculated  for  compounds  not  detected  in  both  the  sample  and  duplicate  samples.  TPH  as 
gasoline  was  detected  in  one  soil  field  duplicate  (i.e.,  GS6-2)  and  one  groundwater  field 
duplicate  (i.e.,  GW12-6)  collected  from  Site  12.  RPD  values  were  200  percent  for  TPH  as 
gasoline.  These  values  are  attributable  to  TPH  as  gasoline  concentrations  being  near  the  MDL 
in  the  field  samples.  These  RPD  values  include  both  fluctuations  in  the  sampling  and  analytical 
variability. 

TPH  as  Extractables  Analyses— Twenty  soil  samples  and  22  groundwater  samples  were 
collected  during  the  SI  and  analyzed  for  TPH  as  extractables  using  CAL  DHS.  Two  soil 
samples  and  three  groundwater  samples  were  collected  in  duplicate.  RPD  values  were  not 
calculated  for  compounds  not  detected  in  both  the  sample  and  duplicate  sample. 

No  TPH  as  extractables  were  detected  in  the  soil  and  groundwater  field  duplicates. 
Precision  for  solvents  collection  field  duplicates  analyses  have  been  determined  to  be  adequate 
for  the  SI. 
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1.3  LABORATORY  QUALITY  CONTROL  ASSESSMENT 

All  environmental  (i.e.,  soil  and  groundwater)  samples  and  field  QC  blanks  (i.e.,  trip 
blanks,  field  blanks,  and  equipment  blanks)  collected  during  the  SI  at  MVMF  were  analyzed 
using  EPA  methods  from  the  following  references: 

•  Test  Methods  For  Evaluating  Solid  Waste,  Physical/Chemical  Methods,  SW846 
(BTEX  and  TPH) 

•  Statement  of  Work  for  Organic  Analysis,  Multi-Media,  Multi-Concentration,  EPA 
Contract  Laboratory  Program,  OLMOl  August  1991  (solvents). 

•  Hazardous  Materials  Laboratory,  California  Department  of  Health  Services,  February 
1988  (TPH  as  extractables). 

During  the  review  and  evaluation  process,  100  percent  of  the  analytical  data  generated 
using  EPA  methods  were  subject  to  a  systematic  and  rigorous  technical  process  by  examining 
all  analytical  QC  results  and  laboratory  documentation,  following  the  appropriate  guidelines  for 
laboratory  data  validation.  The  purpose  of  this  section  is  to  provide  an  assessment  of  the  QA/QC 
results  from  the  SI  to  confirm  that  the  data  used  in  this  report  meet  the  DQOs  established  for 
this  investigation.  Both  quantitative  measures  and  qualitative  assessments  will  be  presented  to 
characterize  these  data  as  having  sufficient  quality  to  satisfy  these  objectives.  The  primary  intent 
of  this  assessment  is  to  illustrate  that  data  originating  from  the  SI  can  withstand  scientific 
scrutiny  and  are  technically  defensible,  and  are  of  a  known  and  acceptable  precision  and 
accuracy.  All  data  were  validated  using  the  guidelines  and  specifications  described  in  the 
following  document: 

•  Laboratory  Data  Validation  Functional  Guidelines  Evaluating  Organics  Analyses, 
EPA  CLP,  February  1988. 

1.3.1  Organic  Analyses 

Environmental  (i.e. ,  soil  and  groundwater)  samples  and  field  QC  blanks  (i.e. ,  trip  blanks, 
field  blanks,  and  equipment  blanks)  collected  during  the  SI  were  submitted  to  MT  for  solvents, 
BTEX,  TPH  as  gasoline,  and  TPH  as  extractables  analyses.  A  data  quality  assessment  is 
presented  in  the  following  subsections. 
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1.3. 1.1  Solvents  Analyses  (EPA  OLMOl  SOW) 

Nine  soil  samples,  4  groundwater  samples,  and  13  field  QC  blanks  (i.e. ,  trip  blanks,  field 
blanks,  and  equipment  blanks)  were  collected  and  analyzed  by  MT  for  solvents  (i.e.,  vinyl 
chloride,  chloroform,  1,1,1-trichloroethane,  trichloroethene,  1,2-dichloroethane, 
tetrachloroethane,  and  carbon  tetrachloride)  using  EPA  OLMOl  SOW.  Data  quality  was 
evaluated  using  the  guidelines  and  control  limits  specified  for  holding  times,  tuning  and  mass 
calibration  results,  initial  and  continuing  calibration  verification,  method  blanks,  system 
monitoring  compounds  recoveries,  internal  standard  areas,  and  MS/MSD  results.  The  VOC  data 
validation  worksheets  are  presented  in  Table  1-8. 

Holding  Times— Holding  times  are  used  to  ascertain  the  validity  of  results  based  on  the 
holding  time  of  the  sample  from  the  time  of  collection  to  the  time  of  analysis.  MT  was  required 
by  the  QAPP  and  analytical  methods  to  meet  holding  times  of  7  days  for  unpreserved  water 
samples,  14  days  for  preserved  (i.e.,  sufficient  hydrochloric  acid  to  lower  the  pH  to  2)  water 
samples,  and  14  days  for  soil  samples  collected  for  solvents  analysis. 

Analysis  of  samples  that  have  exceeded  the  method-recommended  holding  times  may 
result  in  the  following:  1)  concentrations  of  compounds  that  would  have  been  detected  ordinarily 
are  undetected  due  to  chemical  transformation,  compound  volatilization,  or  biodegradation; 
2)  reported  concentrations  lower  than  those  originally  present  due  to  the  factors  previously 
stated;  or  3)  reported  concentrations  greater  than  those  originally  present  in  the  sample  due  to 
external  contamination  of  water  samples  or  changes  in  soil  moisture  content.  Based  on  an 
evaluation  of  all  environmental  samples  and  field  QC  blanks  analyzed  for  solvents,  all  holding 
time  criteria  were  met. 

Tuning  and  Mass  Calibration  Results— The  first  step  in  the  calibration  of  the  GC/MS 
system  is  to  ensure  correct  mass  calibration,  mass  resolution,  and  mass  transmission.  This  was 
accomplished,  in  addition  to  a  sensitivity  check,  using  p-bromofluorobenzene  (p-BFB)  injected 
at  a  50  ng  concentration,  as  required  by  the  SOW  protocol.  This  standard  was  analyzed  every 
12.  hours  to  ensure  that  the  GC/MS  was  tuned  correctly.  Based  on  an  evaluation  of  the 
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ionization  and  fragmentation  criteria,  in  addition  to  the  instrument  tune  frequency,  all  p-BFB 
tuning  and  mass  calibration  criteria  requirements  were  met. 

Initial  Calibration  Results— Compliance  requirements  for  satisfactory  instrument 
calibration  have  been  established  to  ensure  that  the  instrument  is  capable  of  producing  acceptable 
quantitative  data.  Calibration  of  each  GC/MS  used  to  analyze  the  samples  collected  during  the 
SI  were  established  and  validated  by  injecting  standards  at  five  concentrations,  spanning  the 
expected  sample  concentration  range.  Initial  calibration  was  conducted  after  the  GC/MS  tune 
criteria  were  met  and  before  any  samples  were  analyzed  to  determine  the  instrument  sensitivity 
and  the  linearity  of  each  compound.  The  linearity  is  important  to  ensure  reasonable  quantitative 
results  over  the  range  of  the  curve.  Following  initial  calibration,  all  compounds  were  evaluated 
to  verify  the  validity  of  the  calibration.  Specifically,  the  relative  response  factors  (RRFs)  and 
percent  relative  standard  deviation  (%RSDs)  for  all  solvents  were  evaluated  to  verify  the  validity 
of  the  initial  calibration.  Calibration  criteria  requirements  (i.e. ,  greater  than  0.050  and  less  than 
30  percent  for  RRFs  and  %RPDs,  respectively)  for  solvents  were  presented  in  the  Laboratory 
Data  Validation  Functional  Guidelines  for  Evaluating  Organics  Analyses.  All  criteria 
requirements  were  met. 

Continuing  Calibration  Verification  Results— A  check  of  the  calibration  curve  was 
conducted  before  and  after  environmental  samples  were  analyzed  each  day.  The  first  daily 
standard  in  the  BFB  tuning  period  was  used  for  quantitation  of  all  sample  analyses  performed 
during  the  12-hour  period.  The  continuing  calibration  verification  (CCV)  was  used  for 
quantitation  and  to  verify  that  the  working  curve  is  still  valid.  The  CCV  standard  of  the  GC/MS 
system  is  evaluated  based  on  the  magnitude  of  the  RRFs  and  percent  difference  (%D)  between 
the  average  RRF  of  each  compound  for  the  initial  calibration  and  the  RRF  of  that  compound  in 
the  CCV  standard.  CCV  criteria  requirements  (i.e.,  greater  than  0.050  and  within  +25  percent 
for  RRFs  and  %Ds,  respectively)  for  solvents  were  presented  in  the  Laboratory  Data  Validation 
Functional  Guidelines  for  Evaluating  Organics  Analyses.  Based  on  an  evaluation  of  the  CCV s 
conducted  for  solvents  analyses,  all  criteria  requirements  were  met. 
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Internal  Standard  Summaries— Three  internal  standards  (ISs)  (i.e.  ,bromochloromethane, 
1,4-difluorobenzene,  and  chlorobenzene-d5)  were  added  to  all  calibration  standards, 
environmental  samples,  and  QC  blanks  immediately  before  analysis  as  indicators  of  instrumental 
operating  variations.  The  concentration  of  solvents  detected  in  each  sample  was  calculated  with 
reference  to  the  response  factor  (RF)  of  the  appropriate  IS  for  that  compound.  Internal  standard 
area  requirements  are  described  in  the  EPA  OLMOl  SOW.  Based  on  an  evaluation  of  all 
analyses,  all  internal  areas  were  within  the  control  limits. 

System  Monitoring  Compounds  Recoveries— Three  deuterated  compounds 
(i.e.,  1 ,2-dichloroethane-d4  toluene-dg,  and  p-BFB)  were  added  to  each  calibration  standard, 
environmental  sample,  and  laboratory  and  field  QC  sample  immediately  before  analysis. 
Surrogate  compounds  spiked  into  field  samples  provide  information  on  the  efficiency  of  all  steps 
of  the  GC/MS  method  in  recovering  these  compounds  from  the  individual  environmental  sample 
matrices.  Since  surrogate  recoveries  were  spiked  into  every  environmental  sample,  they  were 
the  primary  tool  used  to  determine  if  matrix  interferences  were  present  during  solvent  analyses. 
The  QC  limits  for  recovery  of  all  surrogates  for  soil  and  water  samples  were  those  established 
for  the  EPA  CLP  SOW.  All  surrogate  percent  recoveries  were  within  the  applicable  control 
limits  for  environmental  samples.  Tables  1-9  and  I- 10  summarize  the  surrogate  recovery  results 
for  the  soil  and  water  samples  that  were  evaluated,  respectively. 

Method  Blank  Results— One  method  blank  analysis  was  conducted  for  each  analytical  lot 
of  environmental  samples  analyzed  for  solvents.  Each  method  blank  was  evaluated  for 
contaminants  that  prevent  accurate  quantitation  of  a  target  compound.  If  any  problems  with  any 
blank  existed,  all  data  associated  with  the  case  were  carefully  evaluated  to  determine  whether 
an  inherent  variability  in  the  data  for  the  case  exists,  or  if  the  problem  is  an  isolated  occurrence 
that  would  not  affect  the  data.  Based  on  an  evaluation  of  all  method  blanks  analyzed  for 
solvents  using  EPA  OLMOl  SOW,  no  solvents  were  detected  at  a  level  and  frequency  that  might 
bias  the  analytical  results,  except  for  chloroform.  This  solvent  was  noted  in  the  method  blank 
(i.e.,  VBLK3500)  analyzed  on  July  25,  1995.  No  validation  flag  was  applied,  since  this  solvent 
was  not  detected  in  the  associated  environmental  samples. 
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Matrix  Spike/Matrix  Spike  Duplicate  Results— MS/MSD  analyses  were  conducted  to 
assess  the  accuracy  and  precision  of  the  laboratory  and  to  evaluate  the  matrix  effect  of  the 
sample  upon  the  analytical  methodology  based  upon  the  percent  recovery  of  each  compound. 
Accuracy  was  expressed  as  the  percent  recovery  of  the  spike  compounds.  Precision  was 
expressed  as  the  RPD  of  the  concentrations  of  the  spike  compounds  in  the  MS/MSD  samples. 
The  control  limits  for  percent  recoveries  in  soil  and  water  samples  are  described  in  the  QAPP. 
MS/MSDs  were  evaluated  to  verify  that  one  MS/MSD  analysis  was  conducted  for  every  20 
environmental  sample  received  by  the  laboratory,  that  these  analyses  were  conducted  on 
environmental  samples  only,  and  that  the  recovery  and  difference  results  did  not  indicate 
systematic  laboratory  control  problems.  Table  I- 11  summarizes  the  MS/MSD  results  for  soil 
samples. 

All  recovery  and  RPDs  reviewed  values  for  soil  solvents  MS/MSDs  were  within  the  EPA 
CLP  advisory  control  limits.  No  MS/MSD  analyses  were  conducted  for  groundwater  samples 
collected  during  the  SI. 

1.3. 1.2  BTEX  and  TPH  as  Gasoline  Analyses  (EPA  Method  8020) 

Twenty-two  soil  samples,  14  groundwater  samples  and  9  field  QC  blanks  (i.e.,  trip 
blanks,  field  blanks,  and  equipment  blanks)  were  collected  and  analyzed  by  MT  for  BTEX  and 
TPH  as  gasoline  using  EPA  Method  8020.  Data  quality  was  evaluated  using  the  guidelines  and 
control  limits  specified  for  holding  times,  initial  and  continuing  calibrations,  method  blanks, 
surrogate  internal  standards,  surrogate  recoveries,  and  MS/MSD  results.  The  BTEX  and  TPH 
as  gasoline  data  validation  worksheets  are  presented  in  Table  1-12. 

Holding  Times— The  objective  is  to  ascertain  the  validity  of  results  based  on  the  holding 
time  of  the  sample  from  the  time  of  collection  to  the  time  of  analysis.  MT  was  required  by  the 
QAPP  and  analytical  method  to  meet  holding  times  of  14  days  for  soil  and  water  samples. 
Based  on  an  evaluation  of  all  environmental  samples  and  field  QC  blanks  analyzed  for  BTEX 
and  TPH  as  gasoline  using  EPA  SW846  Method  8020,  all  holding  time  criteria  were  met. 


Joe  Foss/SI/Final/Februaiy  8,  1996/7:08am 


1-18 


Initial  Calibration  Results— Compliance  requirements  for  satisfactory  instrument 
calibration  have  been  established  to  ensure  that  the  instrument  is  capable  of  producing  acceptable 
quantitative  data.  Calibration  of  each  GC  used  to  analyze  the  samples  collected  during  the  SI 
were  established  and  validated  by  injecting  standards  at  eight  concentrations,  spanning  the 
expected  sample  concentration  range.  One  of  the  standard  concentrations  was  at  a  concentration 
near,  but  above,  the  method  detection  limit.  Initial  calibration  was  conducted  before  any 
samples  were  analyzed  to  determine  the  instrument  sensitivity  and  the  linearity  of  each 
compound.  Following  initial  calibration,  all  compounds  were  evaluated  to  verify  the  validity 
of  the  calibration.  Specifically,  the  response  factors  were  calculated  for  BTEX  and  the  results 
were  used  to  establish  the  calibration  curves.  These  calibration  curves  were  used  for  BTEX, 
TPH  as  gasoline,  and  surrogate  quantitation.  All  initial  calibration  criteria  were  met. 

Continuing  Calibration  Standard  Results— A  check  of  the  calibration  curve  was 
conducted  before  and  after  environmental  samples  were  analyzed  each  day.  The  continuing 
calibration  standard  (CCS)  was  used  to  verify  that  the  working  curve  is  still  valid.  The  CCS  of 
the  GC  system  was  evaluated  based  on  the  magnitude  of  the  instrument  response  for  BTEX. 
The  instrument  response  for  BTEX  and  TPH  as  gasoline  from  the  CCS  must  agree  within 
±  15  percent  with  the  predicted  response,  and  all  preceding  standard  in  an  analysis  sequence 
should  fall  within  the  daily  retention  time  window  established  by  the  first  standard  of  the 
sequence.  Based  on  an  evaluation  of  the  CCSs  conducted  for  BTEX  and  TPH  as  gasoline 
analyses,  all  criteria  were  met. 

Surrogate  Recoveries— One  surrogate  (i.e.,  a , a ,  a-trifluorotoluene)  was  added  to  each 
calibration  standard,  environmental  sample,  and  laboratory  and  field  QC  sample  immediately 
before  analysis.  Surrogate  compounds  spiked  into  field  samples  provide  information  on  the 
efficiency  of  all  steps  of  the  GC  method  in  recovering  this  compound  from  the  individual 
environmental  sample  matrices.  Since  a, a, a-trifluorotoluene  was  spiked  into  every 
environmental  sample,  it  was  the  primary  tool  used  to  determine  if  matrix  interference  was 
present  during  BTEX  and  TPH  as  gasoline  analyses.  The  QC  limits  for  recovery  of 
a, a, a-trifluorotoluene  in  soil  and  water  samples  were  submitted  by  MT  for  each  analytical  run 
(i.e.,  lower  control  limit  and  upper  control  limit).  All  surrogate  recoveries  were  within  the 
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recommended  control  limits.  Tables  1-13  and  1-14  summarize  the  surrogate  recovery  results  for 
soil  and  water  samples,  respectively. 

Method  Blank  Results— One  method  blank  analysis  was  conducted  for  each  analytical  lot 
of  environmental  samples  analyzed  for  BTEX  and  TPH  as  gasoline.  Each  method  blank  was 
evaluated  for  contaminants  that  prevent  accurate  quantitation  of  a  target  compound.  Based  on 
an  evaluation  of  all  method  blanks  analyzed  for  BTEX  and  TPH  as  gasoline  using  EPA  Method 
8020,  no  BTEX  and  TPH  as  gasoline  were  detected  in  the  method  blanks. 

Matrix  Spike/Matrix  Spike  Duplicate  Results— MS/MSD  analyses  were  conducted  to 
assess  the  accuracy  and  precision  of  the  laboratory  and  to  evaluate  the  matrix  effect  of  the 
sample  upon  the  analytical  methodology  based  upon  the  percent  recovery  of  each  compound. 
Accuracy  was  expressed  as  the  percent  recovery  of  the  spike  compound.  Precision  was 
expressed  as  the  RPD  of  the  concentration  of  the  spike  compound  in  the  MS/MSD  samples.  The 
control  limits  for  percent  recoveries  in  soil  and  water  samples  were  described  in  the  QAPP. 
MS/MSDs  were  evaluated  to  verify  that  one  MS/MSD  analysis  was  conducted  for  each  20 
environmental  samples  received  by  the  laboratory,  that  these  analyses  were  conducted  on 
environmental  samples  only,  and  that  the  recovery  and  difference  results  did  not  indicate 
systematic  laboratory  control  problems.  Table  1-15  and  1-16  summarize  the  MS/MSD  results 
for  soil  and  groundwater  samples,  respectively. 

Five  MS/MSD  analyses  were  validated  for  soil  samples  collected  during  the  SI.  All 
MS/MSD  recovery  and  RPD  values  were  within  control  limits.  Two  MS/MSD  analyses  were 
conducted  using  groundwater  samples  collected  during  the  SI.  All  MS/MSD  and  RPD  values 
were  within  the  control  limits. 

1.3. 1.3  TPH  as  Extractables  Analyses  (CAL  DHS) 

Twenty  soil  samples,  22  groundwater  samples,  and  11  field  QC  blanks  were  collected 
during  the  SI  and  analyzed  for  TPH  using  CAL  DHS.  Data  quality  was  evaluated  using  the 
guidelines  and  control  limits  specified  for  holding  times,  instrument  calibration,  method  blanks, 
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surrogate  recovery  results,  MS/MSDs,  and  laboratory  control  sample.  The  data  validation 
worksheets  are  presented  in  Table  1-17. 

Holding  Times— MT  was  required  to  meet  an  extraction  holding  time  of  7  days  for  soil 
samples  and  water  samples.  All  analyses  were  required  within  40  days  after  collection.  Based 
on  an  evaluation  of  all  environmental  samples  and  field  QC  blanks  extracted  and  analyzed  for 
TPH,  all  holding  time  criteria  were  met. 

Instrument  Calibrations— Calibration  of  the  GC  used  to  analyze  the  samples  collected 
during  the  SI  for  TPH  as  extractables  was  established  by  injecting  standards  at  six 
concentrations,  spanning  the  expected  sample  concentration  range.  Initial  calibration  was 
conducted  before  any  samples  were  analyzed  to  determine  the  instrument  sensitivity.  The 
instrument  responses  were  used  to  establish  the  calibration  curve.  The  calibration  curve  was 
fitted  by  a  linear  equation.  This  equation  was  used  for  TPH  as  extractables  quantitation. 

Based  on  an  evaluation  of  the  initial  calibration  conducted  for  TPH  as  extractables 
analyses,  all  criteria  requirements  were  met. 

Calibration  Verification  Results— Daily  and  every  10  samples,  a  calibration  check 
standard  was  analyzed.  Following  the  standard  analyses,  percent  recovery  values  were 
calculated  for  each  element  to  verify  that  the  initial  calibration  remained  acceptable.  Calibration 
check  standard  criteria  requirements  included  85  to  115  percent,  as  required  by  the  CAL  DHS 
method.  Based  on  an  evaluation  of  the  continuing  calibrations  conducted,  all  percent  recovery 
values  were  within  control  limits. 

Method  Blank  Results— One  method  blank  was  extracted  and  analyzed  with  each  lot  of 
samples  analyzed  during  the  SI  for  TPH  as  extractables.  Based  on  an  evaluation  of  all  method 
blanks  analyzed,  no  TPH  as  extractables  was  detected  in  the  method  blanks. 

Surrogate  Recoveries— One  surrogate  compound  (i.e.,  pentacosane)  was  added  to  each 
calibration  standard,  environmental  sample,  and  laboratory  and  field  QC  sample  immediately 
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before  TPH  as  extractables  analysis.  Surrogate  compounds  spiked  into  field  samples  provide 
information  of  the  efficiency  of  all  steps  of  the  GC  method  in  recovering  this  compound  from 
the  individual  environmental  sample  matrices.  Since  pentacosane  was  spiked  into  every 
environmental  sample,  it  was  the  primary  tool  used  to  determine  if  matrix  interference  was 
present  during  TPH  as  extractables  analysis.  All  surrogate  recoveries  were  within  the 
recommended  control  limits.  Tables  1-18  and  1-19  summarize  the  surrogate  recovery  results  for 
soil  and  water  samples,  respectively. 

Matrix  Spike/Matrix  Spike  Duplicate  Results— MS/MSD  analyses  were  conducted  to 
assess  the  accuracy  and  precision  of  the  laboratory  and  to  evaluate  the  matrix  effect  of  the 
sample  upon  the  analytical  methodology  based  upon  the  percent  recovery  of  each  compound. 
Accuracy  was  expressed  as  the  percent  recovery  of  the  spike  compounds.  Precision  was 
expressed  as  the  RPD  of  concentration  of  the  spike  compound  in  the  MS/MSD  samples.  The 
control  limits  for  percent  recoveries  are  85-115  percent  for  TPH  as  extractables  in  water 
samples,  and  75-125  percent  for  TPH  as  extractables  in  soil  samples.  The  acceptable  RPD 
upper  limits  applied  to  each  analytical  lot  for  TPH  water  is  20  percent  and  for  TPH  as 
extractables  in  soil  samples  analyses  is  30  percent.  MS/MSD  samples  were  evaluated  to  verify 
that  1  spiked  sample  analysis  was  conducted  for  20  environmental' samples  received  by  the 
laboratory,  that  these  analyses  were  conducted  on  environmental  samples  only,  and  that  the 
recovery  and  difference  results  did  not  indicate  laboratory  control  problems.  Tables  1-20 
and  1-21  summarize  the  MS/MSD  results  for  soil  and  groundwater  samples. 

Two  MS/MSD  analyses  were  conducted  using  soil  samples  collected  during  the  SI.  Two 
recoveries  (of  4  reviewed  values)  calculated  from  the  TPH  soil  MS/MSD  analyses  were  greater 
than  the  125  percent  limit.  The  MSD  recovery  of  TPH  as  extractables  was  136  percent  in 
GS01-1  and  131  percent  in  GS13-1-1  MS.  The  laboratory  check  sample  (LCS)  and  surrogate 
recoveries  were  within  acceptable  criteria.  All  RPDs  were  within  the  control  limits.  The  fact 
that  high  recoveries  were  observed  supports  the  idea  that  these  deviations  were  the  result  of 
heterogeneity  rather  than  a  problem  in  spiking  or  an  analysis  problem.  Therefore,  no  action  was 
taken  based  on  MS/MSD  results.  One  MS/MSD  analysis  was  conducted  using  groundwater 
samples  collected  during  the  SI.  All  MS/MSD  results  were  within  the  control  limits. 
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Laboratory  Check  Sample  Analysis— One  LCS  was  extracted  and  analyzed  with  each 
analytical  lot  of  soil  and  groundwater  samples  analyzed  by  MT.  The  LCS  serves  as  a  monitor 
of  the  overall  accuracy  and  performance  of  all  steps  in  the  analysis,  including  sample 
preparation.  The  recovery  results  of  each  LCS  analyzed  were  evaluated  against  80  to 
120  percent  for  TPH  as  extractables  control  limits.  Based  on  an  evaluation  of  all  LCS  analyses, 
the  percent  recoveries  were  within  the  control  limits. 

1.3.4  Assessment  Summary 

During  the  SI,  58  samples  were  collected,  resulting  in  an  analytical  data  base  of  more 
than  800  discrete  analyses  (i.e.,  compounds).  The  SI  field  effort  provided  100  percent  of  the 
planned  samples  to  complete  the  assessment.  The  primary  objective  of  this  SI  QA  program  was 
to  assess  and  summarize  the  quality  and  reliability  of  the  data  for  the  intended  use  and  to 
document  factors  that  may  affect  the  usability  of  the  data.  Technical  criteria  examined  during 
the  data  validation  phase  included: 

•  Holding  times 

•  Instrument  calibration 

•  Blanks 

•  Surrogate  recoveries 

•  MS/MSD  analyses 

•  Field  duplicates 

•  Internal  standard  performance 

•  GC/MS  tuning 

•  Compound  quantitation  and  reported  detection  limits. 

For  the  purposes  of  this  SI,  sample  data  have  met  all  criteria  for  their  intended  use. 
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DATA  QUALITY  ASSESSMENT  TABLES 


Table:  I-la.  Analytical  Methods  and  Total  Number  of  Groundwater  Samples  Collected 
South  Dakota  Air  National  Guard,  Joe  Foss  Field 


Table  1-2.  Field  QC  Blank  Cross  Reference 
South  Dakota  Air  National  Guard,  Joe  Foss  Field 


South  Dakota  Air  National  Guard,  Joe  Foss  Field 


Table  1-4.  Data  Summary  Table:  Field  Blanks  -  Ramp  Area  and  Motor  Vehicle  Maintenance  Facility, 

South  Dakota  Air  National  Guard,  Joe  Foss  Field 
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Table  1-5.  Data  Summary  Table:  Equipment  Blanks  -  Ramp  Area  and  Motor  Vehicle  Maintenance  Facility. 

South  Dakota  Air  National  Guard,  Joe  Foss  Field 


Table  1-6.  Data  Summary  Table:  Field  Duplicates-Groundwater  -  Ramp  Area  and  Motor  Vehicle  Maintenance  Facility, 

South  Dakota  Air  National  Guard,  Joe  Foss  Field 
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Table  1-8.  Volatile  Organic  Compounds  (Solvents)  Analysis,  South  Dakota  Air  National  Guard,  Joe  Foss  Field 
Data  Review  and  Validation 


Table  1-8.  Volatile  Organic  Compounds  (Solvents)  Analysis,  South  Dakota  Air  National  Guard,  Joe  Foss  Field 
Data  Review  and  Validation  (Continued) 


Table  1-8.  Volatile  Organic  Compounds  (Solvents)  Analysis,  South  Dakota  Air  National  Guard,  Joe  Foss  Field 
Data  Review  and  Validation 


Table  1-8.  Volatile  Organic  Compounds  (Solvents)  Analysis,  South  Dakota  Air  National  Guard,  Joe  Foss  Field 
Data  Review  and  Validation  (Continued) 
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Table  1-10.  Solvents  Analysis  Surrogate  Recovery  QC  Summary:  Water 
South  Dakota  National  Guard,  Joe  Foss  Field,  Sioux  Falls,  South  Dakota 


Data  Review  and  Validation  (Continued) 


Table  1-12.  BTEX  and  TPH  as  Gasoline  Analyses,  South  Dakota  Air  National,  Guard,  Joe  Foss  Field 
Data  Review  and  Validation 
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CO  Z  O 


Data  Review  and  Validation  (Continued) 


T5 

© 


a 


Data  Review  and  Validation  (Continued) 


Table  1-12.  BTEX  and  TPH  as  Gasoline  Analyses,  South  Dakota  Air  National,  Guard,  Joe  Foss  Field 
Data  Review  and  Validation 


Data  Review  and  Validation  (Continued) 


Table  1-14.  BTEX  and  TPH  as  Gasoline  Analyses  Surrogate  Recovery  QC  Summary:  Water 
South  Dakota  National  Guard,  Joe  Foss  Field,  Sioux  Falls,  South  Dakota 


Table  1-16.  BTEX  and  TPH  as  Gasoline  MS/MSD  QC  Summary:  Groundwater 
South  Dakota  National  Guard,  Joe  Foss  Field,  Sioux  Falls,  South  Dakota 


Table  1-17.  Total  Petroleum  Hydrocarbons  Analysis,  South  Dakota  Air  National  Guard 
Joe  Foss  Field,  Sioux  Falls,  South  Dakota,  Data  Review  and  Validation 


GS04-3  I95-S336  ISO  16/13/95  16/22/95 


Table  1-17.  Total  Petroleum  Hydrocarbons  Analysis,  South  Dakota  Air  National  Guard 
Joe  Foss  Field,  Sioux  Falls,  South  Dakota,  Data  Review  and  Validation 


Table  1-17.  Total  Petroleum  Hydrocarbons  Analysis,  South  Dakota  Air  National  Guard 
Joe  Poss  Field,  Sioux  Falls,  South  Dakota,  Data  Review  and  Validation 


Method  Blank  Method  Blank  WA _ NA _ 9/1/95 _ Calibration  date:  6/19/1995  %R  within  the  control _ No  TPH  were  detected  at _ 

- - Calibration  curve  model  limits  (85-1 1 5). _ the  concentration  greater  than  the  MDL. 

FB05  95-7154  WA  8/29/95  9/T/95  type:  linear. _ _ _ 


!e  1-17.  Total  Petroleum  Hydrocarbons  Analysis,  South  Dakota  Air  National  Guard 
Foss  Field,  Sioux  Falls,  South  Dakota,  Data  Review  and  Validation 


[difference  were  within  the 


Table  1-17.  Total  Petroleum  Hydrocarbons  Analysis,  South  Dakota  Air  National  Guard 
Joe  Foss  Field,  Sioux  Falls,  South  Dakota,  Data  Review  and  Validation 


le  1-17.  Total  Petroleum  Hydrocarbons  Analysis,  South  Dakota  Air  National  Guard 
Foss  Field,  Sioux  Fails,  South  Dakota,  Data  Review  and  Validation 


Table  1-19.  Total  Petroleum  Hydrocarbons  as  Extractables  Surrogate  Recovery  QC  Summary:  Water 
South  Dakota  National  Guard,  Joe  Foss  Field,  Sioux  Falls,  South  Dakota 


Table  1-21.  TPH  as  Extractables  MS/MSD  QC  Summary:  Water 
South  Dakota  National  Guard,  Joe  Foss  Field,  Sioux  Falls,  South  Dakota 


APPENDIX  J.  GEOTECHNICAL  DATA 


THIS  PAGE  WAS  INTENTIONALLY  LEFT  BLANK 


SIEVE  ANALYSIS  TESTS 


PROJECT  SPANG  JOE  FOSS  FIELD, 


STCXJX  FALLS  SD 


REPORTED  TO  SAIC  ATTN:  MR  JANARDAN  PATEL, 


DATE  7—26-95. 


JOB  NO. 


CLASSIFICATION  (A5TM:  D  2487) 


Symbol 


Description 


(SP-SM)  (SP) _  (SP-SM) _ 


SAND,  medium  j  SAND  WITH  SILT,  SAND,  fine  to  SAND  WITH  SILT 

to  fine  grained  medium  to  fine  medium  grained,  medium  to  fine 

with  a  little  grained,  with  a  with  a  little  grained,  with 

gravel,  brown  little  gravel,  gravel,  brown  a  little 

brown  gravel ,  brown 


MECHANICAL  ANALYSIS: 


Dry  Weight  of  Tout  Sample  (gramsj  ^ 
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SIEVE  ANALYSIS  TESTS 


PROJ  ECT  SPANG  JOE  FOSS  FIELD _ 

SIOUX  FALLS  SD _ 

REPORTED  TO  SAIC  ATTN:  MR  JANARDAN  PATEL 


DATE  7~26-95 


JOB  NQ.95-530 


SAMPLE  NO. 

MW12-05 

DEPTH  (fi) 

6' -8' 

CLASSIFICATION  (ASTM:  D  2487) 

Symbol 

(SP-SM) 

(SP-SCO 

Description 

SAND  WITH  SILT 
fine  grained, 
with  a  little 
gravel,  brown 

SAND  WITH  CLAY 
medium  to  fine 
grained,  with 
gravel ,  brown 

MECHANICAL  ANALYSIS: 

Dry  Weight  of  Total  Sample  (grams! 

627.4 

3680.1 

} 

100 

100 

99 

98 

96 

/  ; 

/ 

78 

SL-46  (SOA) 


(5  g  ctuin  cicv  cestinp 

(fi  corjDoraooo 
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.02  .01  .006  .004  .003  .002  .00 


GRAVEL 


.006  .004  .003  .002  .00} 
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.006.004.003  .002  .001 


APPENDIX  K.  FIELD  SAMPLING  FORMS 


THIS  PAGE  WAS  INTENTIONALLY  LEFT  BLANK 


An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 

Project  Name  and  Number: 

Sampling  Crew:  *P»  - - - 

Sampling  Point  Number:  I  ~~  | - - - - — 

Sampling  Location:  5~S  C  T  £E~  /  2 — — - — - - — 

Sample  Type:  Q  GW  O  SW  J^^Soil 


[USED  □  Other: 

^  (2>i9sz  UlSL 


Date  and  Time  Sample  Collected:  ^  ;<^j _ L  - - - — — — 

Weather  Conditions:.  QcQad  V  u2cjl^-jSS^K^Xn3o^  OzE£Lj. 


Purging  Information  (if  applicable): 


Method:  _ _ _ _ 

- - 

nicnncitinn  nf  Pnmp  Water 

\  ) , 

/] 

ni 

H/- 

Date  and  Time  of  Puraina:  Start: 

ISII 

fn 

End: 

Comments: 


Groundwater: 

Date  and  Time  Collected:  _ 

Sampling  Depth:  _ _ _ 

Water  Level:  _ - 

Sampling  Method/Equipment: _ 

Field  Measurements:  pH - Tem| 

Date  and  Time  Filtered  (if  applicable):  _ 

Comments:  _ _ _ 


TT 


hd: 


Alkalinity: 


i 


Surface  Water: 

riato  anrl  Time  Pnltprtpd' 

Hnilortinn  Mathnd'  t 

Date  and  Time  Filtered  (if  aDDiicable):  1 

j~\ 

//) _ 

L/CUv  Ql  I  It  J  lw  *  IKOI  wu  i 

Fiolrf  Mopci  irpmpnts*  nH  X©mDJ 

V_ 

n 

.Jcond:  Turbidity: 

rnmmpntc:-  I 

1  l 

L 

Soils/Sediment  Sampling:  __ 

Date  and  Time  Collected:  Co  *  l O'  i~5_ - / 1  '  - — - 

Sampling  Depth:  2  '  ~  ^  1  - - - — 

Sampling  Method:  CrrF~E>‘?&£>&&.  &£U  u  L-l 

Comments:  _ _ _ _ _ — - — 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  GrMCrsn  oi-oQ-2.7-£d'2>yz3-no3 

Sampling  Crew:  .  R  TE&B&Qh. i ,  M  -  R.g/vwec? - 

Sampling  Point  Number:  A5QI  -  3 _ _ 


Sampling  Location: 


»SrT~£^"'  L2=. 


Sample  Type:  Q  GW  Q  SW  ^BCSoil  □  SED  □  Other: 

Date  and  Time  Sample  Collected:  .  &lJ2llSLS1  L2A s 


Weather 


Conditions:  PAgTXV  UMhl 


Purging  Information  (if  applicable): 
Method: _ 


Quantity  of  Water  Purged: 

Hisnnsitinn  of  Purae  Water: 

t  - 

[ - -  *  \ 

u 

LA. _ 

Date  and  Time  of  Puraina:  Start:  1 

— ^ 

'  ^  End: 

Comments: 


Groundwater: 

Date  and  Time  Collected:  _ 

Sampling  Depth:  _ _ 

Water  Level:  _ _ 

Sampling  Method/Equipment: _ ; 

Field  Measurements:  pH - Te 

Date  and  Time  Filtered  (if  applicable): 
Comments:  _  _ 


Cond: 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected: 
Collection  Method: _ 


Date  and  Time  Filtered  (if  applicable): 

Field  Measurements:  pH _ Terrf^ 

Comments:  _ _ 


A 


Cond: 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected:  lpx  I  O  ' 
Sampling  Depth:  'tc>—  & 


Sampling  Method: 

Comments:  _ _ 


f^tDl  L 


1205Z _ 

c-OtTH- 


U/3E^ 
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"  An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


l-Oi 


Project  Name  and  Number:  ZD.  *  — - L2± — - 

Sampling  Crew:  P?  .i - Jv ■ 

Sampling  Point  Number:  _  (z&QJL  ~  1 _ 

Sampling  Location:  _  *>rc&  LZ _ 

Sample  Type:  O  GW  □  SW  □  SED 

Date  and  Time  Sample  Collected:  _ tm 

Warner  Conditions:  ?/W?TZ-Y  rioor)'?.  U2MXC 


□  Other: 


Purging  Information  (if  applicable): 

Method:  _ _ - 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water: _ 

Date  and  Time  of  Purging:  Start: 
Comments:  _ _ 


Groundwater: 

Date  and  Time  Collected: _ _ 

Sampling  Depth:  _ _ _ 

Water  Level:  _ — 

Sampling  Method/Equipment:  1  . 

Field  Measurements:  pH - fit 

Date  and  Time  Filtered  (if  applicable): 
Comments:  _ — 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected:  _ _ 

Collection  Method: _ vx_ 

Date  and  Time  Filtered  (if  applicable) S 

Field  Measurements:  pH - H 

Comments:  _ _ 


Turbidity: 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number: 

Sampling  Crew:  P-  r  A 

Sampling  Point  Number:  ~~ 

Sampling  Location:  f  2- _ 

Sample  Type:  □  GW  □  SW  ^S^Soil 

Date  and  Time  Sample  Collected: 

Weather  Conditions: . 


q  ( ?D82  7  -008 


□  SED 

-  m. 


□  Other: 


Purging  Information  (if  applicable): 

Method: _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water: _ 


Groundwater: 


Date  and  Time  Collected:  _ 

Sampling  Depth:  _ 

Water  Level:  _ 

Sampling  Method/Equipment: _ : 

Field  Measurements:  pH - 

Date  and  Time  Filtered  (if  applicable 
Comments:  _ 


Surface  Water: 

Date  and  Time  Collected:  _ 

Collection  Method: _ w _ 

Date  and  Time  Filtered  (if  applicable):  _ j 

Field  Measurements:  pH _ Nrimp/ 

Comments:  _ ,  >  / 


Alkalinity: 


Turbidity: 


i3  -9* 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 
Sampling  Depth:  C/o 

Sampling  Method:  £z IS 
Comments:  _ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 

Project  Name  and  Number:.  ^nAtOfr  ££_  a -opart-* 

Sampling  Crew:  P-  t  M  .  CAAMS^ _ 

Sampling  Point  Number:  _  ni _ 

Sampling  Location:  P’P ^  - 

Sample  Type:  D  GW  CD  SW  ^KTSoil  CD  SED  CD  Other: 

Date  and  Time  Sample  Collected: 

Weather  Conditions:T^4^T~C^^f  £CLQU  D  ^  COt  K3£y~/ 

Purging  information  (if  applicable): 

Method: _ _ _ ^ - 

Quantity  of  Water  Purged: _ _ _ L - 

Disposition  of  Purge  Water: _ , - / - a - 


Groundwater: 

Date  and  Time  Collected: _ 

Sampling  Depth:  _ _ 

Water  Level:  _ _ _ 

Sampling  Method/Equipment: _ 

Field  Measurements:  pH - T< 

Date  and  Time  Filtered  (if  applicable): 
Comments:  _ _ 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected: _ 

Collection  Method:  _ 

Date  and  Time  Filtered  (if  applicable):  \ 

Field  Measurements:  pH _ Tem|| 

Comments: _ 


Turbidity: 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  ^hAN36-  fSr  ^<-0827-0^-3^22-006 
Sampling  Crew:  B  ,  M-  _ 


£z±&3.  z  3 


Sampling  Point  Number: 

Sampling  Location:  _  .12= _ 

Sample  Type:  □  GW  □  SW  ^ST'Soil 

/ 

Date  and  Time  Sample  Collected: 


^_i3_75 


□  SED  □  Other: 


Weather  Conditions:T^A^Tl~^  £/-/X3TV7l  l  1  h/^OM  ^>D cTT~ t\,  P~~ 


Purging  Information  (if  applicable): 


Quantity  of  Water  Purqed:  . . . 

i . . . . . 

Disoosition  of  Purae  Water:  x  \ _ 

V7 

H 

L/- 

_ 

Date  and  Time  of  Purqinq:  Start: 

7  \  End: 

Groundwater: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Water  Level:  _ 


Sampling  Method/Equipment: . 
Field  Measurements:  pH - 


Temp. 


Date  and  Time  Filtered  (if  applicable): 
Comments:  _ 


Alkalinity: 


Surface  Water: 


Date  and  Time  Collected:  _ / _ _  _ _ _ _ _ _ _ _ 

Collection  Method: 

Date  and  Time  Filtered  (if  applicable):  \r  1 

f  A 

Field  Measurements*  pH  Temp/ \J 

i  j 

_ =^£ikond:  Turbiditv: 

Comments: 

M 

TV 

Soils/Sediment  Sampling: 

Date  and  Time  Collected:  _ 

Sampling  Depth:  ( p*  ~~  &' 


[£SA 


Sampling  Method:  jS*=T  ~^rD)/  (  H~  /_  (  iO  4= 

Comments:  - -  - 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number: 
Sampling  Crew:  Pi -he 

Sampling  Point  Number:  _ 

Sampling  Location:. 

Sample  Type:  □  GW 


ni-oi 


□  sw 


Date  and  Time  Sample  Collected: 
Weather  Conditions:  VMn- du 


&€oil  □  SED 
■  _ t 

yryi  u3tiQb7  £ 


□  Other: 


Purging  Information  (if  applicable): 

Method:  _ _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water:  _ 


Surface  Water: 

Date  and  Time  Collected: _ _ 

Collection  Method: _ _ _ 

Date  and  Time  Filtered  (if  applicable):  _ 

Field  Measurements:  pH _ Temp 

Comments:  _ _ _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 
Sampling  Depth:  2  r 

Sampling  Method:  &r& 
Comments:  _ 


.  mi 

. ~ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 

Project  Name  and  Number:  f^b)AK\(~r  f~}\^  Of  ~ 

Sampling  Crew:  P-  feA  Rc3  <v\  M  -  AM-RR _ 

Sampling  Point  Number:  O^cbH-  3 _ 

Sampling  Location:  _ 

Sample  Type:  □  GW  □  SW  ^S^Soil  □  SED  □  Other: _ 

Date  and  Time  Sample  Collected:  Co  '  [2>1  SL  _ /~7  H  0 _ 

Weather  Conditions: 


Purging  Information  (if  applicable): 

Method: _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water:  __ 


Date  and  Time  of  Purging:  Start: 
Comments:  _ 


End: 


Groundwater: 


Date  and  Time  Collected:  _ 

Sampling  Depth:  _ 

Water  Level:  _ 

Sampling  Method/Equipment: _ 

Field  Measurements:  pH - Tei 

Date  and  Time  Filtered  (if  applicable): 
Comments:  _ 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected: 


Collection  Method: 

T  . 

Date  and  Time  Filtered  (if  applicable): 

k. _ 

rji 

L_ _  ...  ...  . . .  -  . .  - 

Field  Measurements:  pH  Temp:j 

LJ 

Con 

v:  Turbiditv: 

Comments:  ‘ 

1 

s  v 

Soils/Sediment  Sampling: 

Date  and  Time  Collected: 
Sampling  Depth:  jO 
Sampling  Method:  C&- 
Comments:  _ 


Visas'  n^d> 
ar  /-V--S 


aoPi^QAg  <A£>U  t  s^LJZkk.  Ld  (L 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  ZUl  ...ZUL, 

Sampling  Crew:  EJE EROnq  aA 
Sampling  Point  Number:  C hS&Sl  '  2- 

Sampling  Location:  fT  1 2- 

Sample  Type:  □  GW  □  SW  jKTSoil 

Date  and  Time  Sample  Collected:  .  in-  L2y  t 
Weather  Conditions:  cjJ&za 

Purging  Information  (if  applicable): 

Method: _ _ _ 

Quantity  of  Water  Purged:  _ - 

Disposition  of  Purge  Water:  | — 


— -  |  X. 

Date  and  Time  of  Purging:  Start:  / 

Comments:  _ . _ _ 


£)l~  < 


rSQXj*- 


□  SED 


□  Other: 


Groundwater: 

Date  and  Time  Collected:  _ 

Sampling  Depth:  _ 

Water  Level:  _ _ _ 

Sampling  Method/Equipment: _ 

Field  Measurements:  pH - T< 

Date  and  Time  Filtered  (if  applicable): 
Comments: _ 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected:  _ 

Collection  Method: _ _ — 

Date  and  Time  Filtered  (if  applicable)^ 

Field  Measurements:  pH - Tj= 

Comments:  _ _ _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 
Sampling  Depth:  ^7 

Sampling  Method: 
Comments:  \ 


(qj2l3£1 

Ot-<* _ 


'BhA  lit. 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  .6MMG- 
Sampling  Crew:  P.  |— gRl^oO  .  tA. 


Sampling  Point  Number: 

Sampling  Location:. 

Sample  Type:  □  GW  □  SW 

Date  and  Time  Sample  Collected: 


&&&£>  -  3 


la. 


M'Soil  □  SED  □  Other: 

IZl  /8^o 


Weather  Conditions:  VAatlS  C  L^nzt-i  LOLt^l  t  tt-QQlt.. 


Purging  Information  (if  applicable): 
Method: _ 


Oi  entity  nf  Water  Puraed: 

Disposition  of  Purge  Water:  N 

t  1 

1 

1  . J 

1  /  \  ..... 

i 

Date  and  Time  of  Purainq:  Start: 

1  X  End: 

Comments: 


Groundwater: 

Date  and  Time  Collected:  _ _ 

Sampling  Depth:  _ _ _ _ _ 

Water  Level:  _ _ _ _ 

Sampling  Method/Equipment; _ 

Field  Measurements:  pH - Temp: 

Date  and  Time  Filtered  (if  applicable):  _ 


Comments: 


Alkalinity: 


Surface  Water: 


Date  and  Time  Collected: _ _ 

Collection  Method:  _ _ 

Date  and  Time  Filtered  (if  applicable):  _ 

Field  Measurements:  pH _ Temp: 

Comments:  _ _ _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: _ 

Sampling  Depth:  (j->  -  Pzl _ 


Loi±2:  96 _ i£±LQ- 


Sampling  Method:  -fA&l  (— 


Comments: 


l  Dgnk  L 
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'  An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  N l  CdT  vCLL 

Sampling  Crew:  P-  M. 

Sampling  Point  Number:  .  l - 

Sampling  Location:  _  ^rrg  L2L _ 

Sample  Type:  JSfGW  □  SW  □  Soil 

Date  and  Time  Sample  Collected:  ^  I  / (n  '  ^ 
Weather  Conditions: _  ^QOrvW  LQLa 


)1-0&Z7~ 


lOOl 


□  SED 


□  Other: 


Purging  Information  (if  applicable): 

Method:  __ _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water: _ 

Date  and  Time  of  Purging:  Start: 
Comments:  _ _ _ 


Groundwater:  ,  ,/  n  ^ 

Date  and  Time  Collected^  CO  [kO  /.s=j - 

Sampling  Depth:  ID  ^12^1 _ - 

Water  Level:  _±±fi _ 

Sampling  Method/Equipment:  &ZZDP  RoQ>E>  (*?_! 
Field  Measurements:  pH  Temp: 

Date  and  Time  Filtered  (if  applicable):  FUj  A - 

Comments:  _ _ _ _ 


}oo 


kPUEZ 

LZi2*2^Alkalinity: 


Surface  Water: 

Rato  and  Tima  f^nllpr.tpd'  /  _ — _ - _ _ — 

P’rJIor'tinn  Mothnd-  / _ _ _ — - - 

1 1  A 

L  tr  HTond:  Turbidity: 

Comments:  _ _ _ _ _ _ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 

Project  Name  and  Number: 

Sampling  Crew:  P.  fi-gflaO  M-CCA/MS/g _ 


Sampling  Point  Number:  ^LJQ2- 

Sampling  Location:  _  SnzEL  L2=, _ 

Sample  Type:  'fcj  GW  □  SW  □  Soi^  D  SED  □  Other: 

Date  and  Time  Sample  Collected: .  <S2S 5= 

Weather  Conditions: 


uDin ±£l± 


Purging  Information  (if  applicable): 
Method: 

Quantity  of  Water  Purged: 


Date  and  Time  of  Purging:  Start: 
Comments:  _ 


lU-  ?5~ 

I 

Water  Level:  /of^  _ y 

Sampling  Method/Equipment:  (jJA-lttZ  VI £:(Z  CLhf .  / a4  ^  PfD  Ac 

Field  Measurements:  pH  Z2 •  3..fe_  T emp:  7^^ Cond:^2ii®2^faAlkalinity:  _ 

Date  and  Time  Filtered  (if  applicable):  _ti jA _ _ _ 

Comments:  _ _ _ — - 


mssz 


Groundwater: 

Date  and  Time  Collected: 
Sampling  Depth:  IQ  H 12- 


Surface  Water: 

Date  and  Time  Collected: _ 

Collection  Method: _ 

Date  and  Time  Filtered  (if  applicable):  . 

Field  Measurements:  pH _ Te 

Comments:  _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth:  _ 

Sampling  Method: _ 

Comments:  _ 
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"  An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


\ 


Project  Name  and  Number:  5r>A-Nl£r  - £)(  ~  £>32-7  ' 3^3>  ~OOQ) 

Sampling  Crew:  B_£e&as>A-  M.  cjs am^ _ _ _ 

Sampling  Point  Number:  OQ  - - - — - — - — 

Sampling  Location:  __  /S  fTS~  12-  _ - - - 

Sample  Type:  )ST SW  □  SW  □  Soil.  0  SED  O  Other 

Date  and  Time  Sample  Collected 


■  (oilhdSl  icrtfT 


Weather  Conditions: 


Purging  Information  (if  applicable): 
Method: 


Date  and  Time  of  Purging:  Start: 
Comments:  _ _ _ 


Groundwater : 

Date  and  Time  Collected: 
Sampling  Depth:  f  CL 
Water  Level: 


to  /o4f-T 


1-7-'  ftl-6 


water  Lever  ps^  py  _  _ _ _ — - ■ — — — ■ — — . 

Sampling  J/Pn,  tJfiXER  FK  L&LA1&  ^MdUAL 

Field  Measurements:  pH  ~7-?2-  Temp. -^Z^fCond:  ^^^^Alkalinity:  - 

Date  and  Time  Filtered  (if  applicable):  — ngA* - - - - - ■ - ~ 

Comments:  _ _ _ _ _ _ — - - - *“ - 


Surface  Water: 


Date  and  Time  Collected: _ 

Collection  Method: _ _ _ 

Date  and  Time  Filtered  (if  applicable):  - 

Field  Measurements:  pH - Temp: 

Comments:  _ _ _ — 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Sampling  Method: _ 

Comments:  _ 
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An  Employee-Owned  Company 

Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  .^DArkfi-  SE  a-C&zi-Ocl--^ZS-ODh 

Sampling  Crew:  P^T-r^RgoO,  _ _ 

Sampling  Point  Number:  ^^7  - - - 


Sampling  Location:,  £xLHjEEI  12- _ 

Sample  Type:  ^GW  □  SW  □  Soil  □  SED  □  Other: 

Date  and  Time  Sample  Collected:  /a-i(o-9*r  iizb 
Weather  Conditions:.  $Q/OaJH  t  _ 


Purging  Information  (if  applicable): 
Method: _ 


Quantity  of  Water  Purged: 

DisDOsition  of  Purae  Water:  . 

— 

t-. 

O TE 

L _ - _ _ 

- «  w  I 

Date  and  Time  of  Purging:  Start:  *  / 

_ 

V  End: 

Comments: 


Groundwater: 

Date  and  Time  Collected:  _ 

Sampling  Depth:  1&"  L2. 

Water  Level:  fj) 


(oilLm  _ jl22i 


Sampling  Method/Equipment:  UJ^rT^Rj^A^iPf E~ ^  USftJGr sHAH UAL  ( A- 

Field  Measurements:  pH  ~7‘  2-%-  Temp:  JZ idi2l£l  Cond:  ,y«  ,  Alkalinity:  _ 


Date  and  Time  Filtered  (if  applicable): 
Comments:  _ 


tJjA 1- 


Surface  Water: 

Date  and  Time  Collected: _ 

Collection  Method: _ 

Date  and  Time  Filtered  (if  applicable):  . 

Field  Measurements:  pH _ Tei 

Comments:  _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 
Sampling  Depth:  _ 


Sampling  Method: , 
Comments:  _ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number: 

Sampling  Crew:  'F'&zfcQ.O  i  Or  — - - - - 

Sampling  Point  Number:  - - - 

Sampling  Location:  fS  CT~  /  2— - - - — - - - 

Sample  Type:  GW  □  SW  D  Soil 

Date  and  Time  Sample  Collected: 


/5 


□  SED 

9fT  /D2.P 


□  Other: 


Weather  Conditions: .  PAftTV  n  ArtM'j.  AJ  m 


Purging  Information  (if  applicable): 
Method: _ 


Quantity  of  Water  Purged:  __ 
Disposition  of  Purge  Water:  _ 


Date  and  Time  of  Purging:  Start: 

Comments:  _ _ 


End: 


Gr°“<  Time  - - 1020 

Sampling  Depth:  /O  /  2. 1  - - - 

Water  Level:  O  R»v 


VVCLLCI  LCVCI.  1  _ _ _ ... - — - ; - - - - - } _ _ _ 

Sampling  MathnH/Fgnipm.nt  r^P^Dftg 

Field  Measurements:  pH  lo'~7D-  Temp:  ZlnJolE  Cond:  Alkalinity:  — A£L< - 


Field  Measurements:  pH  loHO-  Temp:  — 
Date  and  Time  Filtered  (if  applicable): 
Comments: 


Ai  m^DLcl  L±  A-nOP/VATg'  OJEL  i 


Surface  Water: 

Date  and  Time  Collected: 
Collection  Method: _ 


Date  and  Time  Filtered  (if  applicable): 

Field  Measurements:  pH _ Temfc 

Comments:  _ _ _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 
Sampling  Depth: _ 


Sampling  Method: 
Comments:  _ 


7T 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  ,5PA-NJQ  0  I  -  O  H 

Sampling  Crew:  P*  Pe^rrt>A  j  "Tr  3  < 


Sampling  Point  Number:  /MW  ~D  I  _ 


Sampling  Location:  S  I 


Sample  Type: SW  0  Soil 
Date  and  Time  Sample  Collected:  L  V  ~ 

Weather  Conditions:^  HA  Suy 


□  SED 

V1U5L 


□  Other: 


W  L 


\A-  _ ScrkJtL- 


Purging  Information  (if  applicable): 

Method: _ _ _ 

Quantity  of  Water  Purged:  _ _ 

Disposition  of  Purge  Water:  _ 

Date  and  Time  of  Purging:  Start: _  End: 

Comments:  _ _ _ 


Groundwater: 

Date  and  Time  Collected: - - - 

Sampling  Depth:  _ _ _ _ _ 

Water  Level:  _ _ _ _ _ 

Sampling  Method/Equipment:  _ _ _ 

Field  Measurements:  pH - Temp: -  Cond: - Alkalinity: 

Date  and  Time  Filtered  (if  applicable):  _ _ — 

Comments:  _ _ _ _ _ 


Surface  Water: 

Date  and  Time  Collected: _ __ 

Collection  Method:  - - 

Date  and  Time  Filtered  (if  applicable):  _ _ _ 

Field  Measurements:  pH _ Temp: - Cond:  _  Turbidity: 

Comments:  _ _ _ _ _ 


Soils/Sediment  Sampling: 

Date  and  Time  Collected:  01  — 

Sampling  Depth:  /*f  ll^t _ 

Sampling  Method:  _ 

Comments:  _ _ _ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 

Project  Name  and  Number:  A  MS  S  X" _ 0  l  ~  0  ft  P-7 — 

Sampling  Crew:  P±  F^^r-p  a  ■  I,,. _ & 


Sampling  Point  Number:  M.W  ~  0  2^ _ 

Sampling  Location:  Si 'be.  fSs. _ 

Sample  Type:  E'GW  D  SW  f£l  Soil 

Date  and  Time  Sample  Collected:  DT\  ~~  1 °l 


*n 


□  SED  □  Other: 


Weather  Conditions:  Cd^UaLy.  l  ^  l^oV.  — /V«  ; — ^vn. ££  r  H. 


Purging  Information  (if  applicable): 

Method: _ _ _ _ _ 

Quantity  of  Water  Purged: _ _ _ — 

Disposition  of  Purge  Water: _ _ _ 

Date  and  Time  of  Purging:  Start:  _ _  ^nd: 

Comments:  _ _ _ _ _ 


Groundwater: 

Date  and  Time  Collected:  - - - - 

Sampling  Depth:  _ _ _ _ — - 

Water  Level:  .  . . . . 

Sampling  Method/Equipment: _ _ _ — - 

Field  Measurements:  pH - Temp: -  Cond: - Alkalinity: 

Date  and  Time  Filtered  (if  applicable):  - - - 

Comments:  _ _  _ _ 


Surface  Water: 

Date  and  Time  Collected: _ _ _ _ _ 

Collection  Method:  _ _ _ 

Date  and  Time  Filtered  (if  applicable):  _ _ — - 

Field  Measurements:  pH _ Temp: - Cond:  -  Turbidity: 

Comments:  _ _ — - 


Soils/Sediment  Sampling:  _ 

Date  and  Time  Collected:  07  ~/5 _ 07' 

Sampling  Depth:  ifah _ _ _ 

Sampling  Method:  yUH~  yoon - 

Comments: _ „ _ __ _ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  5*^- _ P.  I  0  ^  Z  Z Z - — 

Sampling  Crew:  ^  _ — - 

Sampling  Point  Number:  /Y[  W  )  ~  0  3 _ _ _ _ — - 

Sampling  Location:  ^  *  "h2-  . 1^- _ _ _ — - 

Sample  Type:  □  GW  □  SW  0  Soil  □  SED  O  Other: - - 

Date  and  Time  Sample  Collected:  0*1  - 15~~  _ ILQi/ D - - - 

Weather  Conditions:  9ajrY\y  CLouAy  ^  W  \^A„  j  T&i+^p  \\\_ 

Purging  Information  (if  applicable): 

Method: _ ___ _ _ _ 

Quantity  of  Water  Purged:  __ _ _ _ 

Disposition  of  Purge  Water:  _ _ * . . . . 

Date  and  Time  of  Purging:  Start: _  End: - 

Comments:  _ _ _ _ _ 


Groundwater : 

Date  and  Time  Collected:  _ _ 

Sampling  Depth: . . . — 

Water  Level: _ ___ _ 

Sampling  Method/Equipment: _ 

Field  Measurements:  pH - Temp: -  Cond: - Alkalinity: 

Date  and  Time  Filtered  (if  applicable):  _ _ _ 

Comments:  _____ _ _ — 


Surface  Water: 

Date  and  Time  Collected:  _ _ 

Collection  Method:  _ _ 

Date  and  Time  Filtered  (if  applicable):  _ _ _ 

Field  Measurements:  pH _ Temp: - Cond:  _  Turbidity: 

Comments:  _ _ _  _ _ 


Soils/Sediment  Sampling:  .  £- 

Date  and  Time  Collected:  £2-pJ2.  ~  'v* _ 3T7  LUL 

Sampling  Depth:  IQ  zJjsL  _ 

Sampling  Method:  h'j-  _ 

Comments:  _ _ _ 


Science  Applications  International  Corporation  M  1710  Goodhdge  Drive ,  McLean ,  Virginia  22102 

White:  File  Pink:  Reid  Manager  Yellow:  Supervisory  Geologist  Goldenrod:  Reid  Book 


JoeFoss  Field  SI  Report 
Draft 


September  1995 


Appendix  K 
Page  K-18 


An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  - =2! - 

Sampling  Crew:  £1  .  T7  6  — 

Sampling  Point  Number:  VsbZ-Q^L - 

Sampling  Location:  _  _ 

Sample  Type:  □  GW  \3  SW  CJ  Soil 

Date  and  Time  Sample  Collected:  O'! 

Weather  Conditions: 


Qi^odViL  ^J2QJL 


□  SED  □  Other: 

Ha  '.00 _ 


,'a  & 


Purging  Information  (if  applicable): 

Method: _ _ _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water: _ 


Date  and  Time  of  Purging:  Start: 
Comments:  _ _ _ 


Groundwater: 

Date  and  Time  Collected:  _ 

Sampling  Depth:  _ _ _ _ 

Water  Level: _ 

Sampling  Method/Equipment: _ 

Field  Measurements:  pH - T* 

Date  and  Time  Filtered  (if  applicable): 
Comments:  _ _ _ _ _ 


Alkalinity: 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  _ 

Sampling  Crew:  w  T 


6T 


=o°2 


Sampling  Point  Number:  /Ww  S~ 

Sampling  Location:  S  i  _ 

Sample  Type:  □  GW  □  SW  0  Soil 

Date  and  Time  Sample  Collected:  O  1  w 


□  SED 


□  Other: 


Weather  Conditions: /a Cf,owJl\j ^  ^rvyyl  f^oT^Cy  ^  in 


801 


Purging  Information  (if  applicable): 

Method: _ 

Quantity  of  Water  Purged:  _ _ 

Disposition  of  Purge  Water: _ 

Date  and  Time  of  Purging:  Start: _  End: 

Comments:  _ _ 


Groundwater: 

Date  and  Time  Collected:  _ 

Sampling  Depth:  _ _ — 

Water  Level:  _ _ . 

Sampling  Method/Equipment: _ . 

Field  Measurements:  pH - Temp: -  Cond: - Alkalinity: 

Date  and  Time  Filtered  (if  applicable):  _ _ 

Comments:  _ _ . 


Surface  Water : 

Date  and  Time  Collected:  _ 

Collection  Method: _ _ 

Date  and  Time  Filtered  (if  applicable):  _ _ 

Field  Measurements:  pH _ Temp: - Cond: _  Turbidity: 

Comments:  _ _ 


Soils/Sediment  Sampling: 

Date  and  Time  Collected:  0*1^  !S~  ^5^  1&.QT 

Sampling  Depth:  b 

Sampling  Method:  1 1  jz  _ 

Comments:  _ _ _ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  5  DA  ]\J  6)  _ Q\-~  -  QLl.~"3  (j  d2QR. - 

Sampling  Crew:  P,  \j&££D  a  ^  X — - - — - 

Sampling  Point  Number:  /Y\  yj  I  ~  i‘3-~  Q.  I - - - — - 

Sampling  Location:  S  i  Ae  \  ‘A- _ _ _ — — - 

Sample  Type:  0  GW  C]  SW  O  Soil  CH  SED  D  Other: - - - 

Date  and  Time  Sample  Collected:  0  *7  ~~  1 6  nQh - L  H  •  UL - - - - - - 

Weather  Conditions:  ^nvvny  ^  ivjvU  yj — ^  i. 

Purging  Information  (if  applicable): 

Method:  ^  *  kk _ rUm.f? - — - - - 

Quantity  of  Water  Purged; _ g*.lLcy\$ - - - - — 

Disposition  of  Purge  Water:  QP'spvStd-  jzL&Ix i i&i 'Cp. — 5 - ; - 

Date  and  Time  of  Purging:  Start: _ /\J  R _  End: - J  /&  - 

Comments:  - - - - - - — - 


Groundwater:  ^ 

Date  and  Time  Collected:  - fJLc  \0_ — — - 

Sampling  Depth:  &>S~  ~h>  /  QA _ - - - 

Water  Level:  ff  /  *3-^  _ _ _ _ _ — — — - 

Sampling  Method/Equipment:  D  1 5 — poly  p.O?py  1  €. A-€-  b^v  L&nc: - - 

Field  Measurements:  pH  ^*3.^ —  Temp:0^?»  §—£—  Cond:  t!L 6/cw- Alkalinity: 

Date  and  Time  Filtered  (if  applicable):  hL&- - — - 

Comments:  _ _ _ __ _ — - — 


Surface  Water: 

Date  and  Time  Collected:  _ _ _ _ _ — - 

Collection  Method:  _ _ _ — - * 

Date  and  Time  Filtered  (if  applicable):  _ _ _ _ 

Field  Measurements:  pH _ Temp: - Cond: -  Turbidity: 

Comments:  - - - - — - 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth:  _ 

Sampling  Method: _ 

Comments:  _ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number: 

Sampling  Crew:  9-  F ^ 


sr  01-0930  zQJ±  -^003. 


MW  a-)^- ) 


Sampling  Point  Number: 

Sampling  Location: 

Sample  Type:  H  GW  □  SW 


Date  and  Time  Sample  Collected: 
Weather  Conditions:  Svmn 


□  Soil 

0*7 


□  SED 

_ >3:oo 


□  Other: 


¥- 


_Ui 


<£-^Crr\  /U ^  3$  J  ^~T>  ^'0*$ 


Purging  Information  (if  applicable): 

Method: _ 5  i  b  k  Poom  f _ _ _ : _ 

Quantity  of  Water  Purged:  Vff  _ _ - 

Disposition  of  Purge  Water:  iaj  n  — s  gye^ 

Date  and  Time  of  Purging:  Start: _ W  /l _  End:  — 13Q£_ - 

Comments:  _ _ _ _ — - 


Groundwater: 

Date  and  Time  Collected:  0*?  ~  l~5-Q0 - 

Sampling  Depth:  7  i~v  10  ft. _ _ _ _ 

Water  Level:  H,lL  _ 5 - 

Sampling  Method/Equipment:  D<*  oo  n D !y_p yJ. g — h  vile<— 

Field  Measurements:  pH  ^2 iL&. —  Terop:£Fi£  °F...  Cond:  Z£2Z4i^*|Alkalinity:  AJB- 

Date  and  Time  Filtered  (if  applicable):  ft  _ — - 

Comments:  _ _ _ _ _ — 


Surface  Water: 

Date  and  Time  Collected:  _ _ _ 

Collection  Method: _ _ _ — - 

Date  and  Time  Filtered  (if  applicable):  _ _ — - - 

Field  Measurements:  pH _ Temp: - Cond: -  Turbidity: 

Comments:  _ _ _ _ _ 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Sampling  Method: _ 

Comments:  _ 
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Sampling  Form 

(Field  Sheet) 


’  An  Employee-Owned  Company 


Project  Name  and  Number  $ D  - O  I  Zl&£3c2  ,.H Q^L — - &.Q.&. - 

Sampling  Crew:  f  -  t Tr  B  - - - - - 

Sampling  Point  Number:  ~0.1 — - — — - - - 

Sampling  Location:  ^  t  ’he  I  ^ _ _ _ — 

Sample  Type:  E3  GW  □  SW  □  Soil  □  SED  □  Other: - - 

Date  and  Time  Sample  Collected:  /*7  *7  ~  j'  fo  ~  QS_ - / ^ -J?V. - — - y 

Weather  Conditions:  %^rvy  v  — Ajgr^  ^  jJLA. 

Purging  Information  (if  applicable): 

Method:  J>Vk  t  Ule - f  ^  rn.fi - — - 

Quantity  of  Water  Purged:  35“  -  - - — - 

Disposition  of  Purge  Water:  !)  tKs dh>\iJ.A — s c^n  i  T*~*~y, - -5e-w<?c - 

natp  and  Tims  of  Puraino:  Start:  // A  _  End:  /  VS®. - — 

Comments:  _ _ _ _ _ _ — — - - - 


Groundwater: 

Date  and  Time  Collected:  _ 
Sampling  Depth:  ft 


on  zl2lt3£- 


H:sv 


Water  Level: 

Sampling  Method/Equipt..—  ...  _ 
Field  Measurements:  pH  AILS 


Dd/Equipment: 


LL£t 


'0-/8  ^S~  n,°i0 


^Temp:  &Qs$ 

Date  and  Time  Filtered  (if  applicable):  — 


foly  f  rnJ  y/e  **€  6 


nnri'  /(WitS/tin Alkalinity:  A/A 


Comments: 


Surface  Water: 

Date  and  Time  Collected:  _ _ _ _ — - - 

Collection  Method: _ _ _ _ _ _ 

Date  and  Time  Filtered  (if  applicable):  _ _ — — - 

Field  Measurements:  pH _ Temp: - Cond: -  Turbidity: 

Comments:  _ _ _ _ _ — - 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Sampling  Method: _ 

Comments:  _ 


Science  Applications  International  Corporation  ■  1710  Goodridge  Drive.  McLean.  Virginia  22102 

White:  File  Pink:  Field  Manager  Yellow:  Supervisory  Geologist  Goldenrod:  Field  Book 


JoeFoss  Field  SI  Report 
Draft 


September  1995 


Appendix  K 
Page  K-23 


An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 

Project  Name  and  Number:  _ QJ.  —OH  ~~~3  Y  £-3 


PFe 


e-r^*s , 


& 


Sampling  Crew: 

Sampling  Point  Number:  /VI W 


Sampling  Location:  $  * 

Sample  Type:  [2  GW  □  SW 


Date  and  Time  Sample  Collected: 
Weather  Conditions:  Su^n 


□  Soil 

0  "l -I8~°l5 


□  SED 

/6:oo 


□  Other: 


^hv 


J*L 


t  >\y/  */"TnV|  TL  jl  is. 


T 


Purging  Information  (if  applicable): 

Method:  S  >o\  \  Ip 

Quantity  of  Water  Purged:  9  L 

Disposition  of  Purge  Water:  0  ^  p  s  a 

Date  and  Time  of  Purging:  Start: _ A/A 

Comments:  _ 


Z 


t/ 


End: 


: 


Groundwater: 

Date  and  Time  Collected:  QHknJJL  _ 

Sampling  Depth:  ff  ~h>  lh£tz _ _ — - 

Water  Level:  ‘It  3%  _ _ _ 

Sampling  Method/Equipment:  P  tVig_A3*u!?U  p<o\yprT>f\Ae*c  - 

Field  Measurements:  pH  Tpmp-^/ ^3_  Qcnd: _ 2S<i^^Alkalinity: 

Date  and  Time  Filtered  (if  applicable):  W'A _ _ _ _ 

Comments:  _ ___ _ _ 


Surface  Water: 

Date  and  Time  Collected:  _ _ . 

Collection  Method: _ _ _ 

Date  and  Time  Filtered  (if  applicable):  _ . 

Field  Measurements:  pH _ Temp: - Cond:  _  Turbidity: 

Comments:  _____ _ 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth:  _ 

Sampling  Method: _ 

Comments:  _ 
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Sampling  Form 

(Field  Sheet) 


’  An  Employee-Owned  Company 


Project  Name  and  Number:  57?  ArfJGi  ST _ Dl  n ^  TLaS.  ^  ^  - 

Sampling  Crew:  P*  f^rror\  L  TT  - - - — 

Sampling  Point  Number:  M  W  5~~  / - - - — 

Sampling  Location:  5c  ~h c  - - - — - — 

Sample  Type:  0  GW  □  SW  CD  Soil  C]  SED  CD  Other: - — 

Date  and  Time  Sample  Collected:  0*1  ~  I  &  h3JpL - Lh£-Q- - — - - 

Weather  Conditions:  U/  ^ 0  C!^-  ^ $ — ^2 — 

Purging  Information  (if  applicable): 

Method: _ Suk  wue^  i  hi#  '  'a  _ _ _ _ 

Quantity  of  Water  Purged:  —  — - - . . — 

Disposition  of  Purge  Water:  PF?  (Qos ^  ^ — *?  C^r€<il I - 

Hate  and  Time  of  Purging:  Start:  Af  A  End:  — l  - 

Comments:  _ _ _ _ _ — - - 


Groundwater: 

Date  and  Time  Collected:  ^  ^  ^  - 1  - 

Sampling  Depth:  6  "^*3 _ tt - - - - - 

Water  Level:  "fh - - - - -- — - 

Sampling  Method/Equipment:  Q(a >jy  D  ro  py  f  e  ^  3^i,  lf-xz - — 

Field  Measurements:  pH  - Temp:  <$/•  S*c  c  Concf:  Alkalinity:  $.i±. 

Date  and  Time  Rltered  (if  applicable):  Atjk - — - 

Comments:  _  _ _ — - — - - 


Surface  Water: 

Date  and  Time  Collected: _ ; _ _ _ 

Collection  Method: _ _ _ _ _ — - 

Date  and  Time  Filtered  (if  applicable):  - — - 

Field  Measurements:  pH _ Temp: - Cond:  -  Turbidity: 

Comments:  _ _ _ _ _ _ _ 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Sampling  Method: _ 

Comments:  _ _ 
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well  Development  Form 

(Field  Sheet) 


Project  Name  and  Number:  is  U/i  A' 
Wei!  Number  and  Location:  /MW  lA  ; 

Development  Crew:  fit  It 
Water  Levels/Time:  Initial:.  KL22 


_  Driller  (if  applicable): 

_  Pumping:  __  _ 

_  Final: _ Ih _ 

LSI _ Completed:  _ 


Total  Well  Depth:  Initial:  Jh _ Final: _ _ 

Date  and  Time:  Begin:  Q73Q  ^  lljjj X _ Completed:  

Development:  Method(s):  f  y^y/ Qyv  tapt  Ar  Ji 

Total  Quantity  of  Water  Removed:  .  IjaLjo _ £  -2S- 

5«/  /udlvdfW 


Date /Time 
and 
Pump 
Setting 


Discharge  Rate * 
and 

Measurement 

Method 


Field  Measurements 


Specific 

Conductivity 

(umhos/cm) 
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An  Employee-Owned  Company 


Well  Development  Form 

(Field  Sheet) 


Project  Name  and  Number:  £j2A£LQ, 

Well  Number  and  Location:  Uj  |  A  ~ 

Development  Crew:  fkk  Edm 

Water  Levels/Time:  Initial:  7y  /  *7 _ 

Total  Well  Depth:  Initial:  /^T.C^T 

Date  and  Time:  Begin:  ij nj^  T  ^ 

Development:  Method(s): 


_QJj*St3  O/  in 

_  Driller  (if  applicable): 

Pumping: _ Z'sZcpI 

Final: 

Completed:  _ 

_ yitJnsi _ AnJs* _ 


Date/Time 
and 
Pump 
1  Setting 

-ISL 2 _ 

7/tyr 

* 

©9sy 
IO0Z 
)0  I) 
/023 
'  0  3s~ 

/  oyr 

/  /  vO 


Total  Quantity  of  Water  Removed:  .  _ LI 1  U& 

Sv'V /util  od 


Discharge  Rate * 
and 

Measurement 

Method 

Syii/ 3  *  {buck 
//  <\ 


J sM 


Field  Measurements 

Temp  ptffT 
><** 

Specific 
Conductivity 
( umhos/cm ) 

pH 

(Standard 

Units) 

Turbidity 

to,  5 

U,(?0 

t.yv 

yjedy 

— 

- — 

— 

6,3/ 

Cl0U^y. 

U.o 

tieo 

clec.r 

5S-.S 

n  s° 

6,  37 

elec,  s’ 

$1, 1 

/1 70 

c/*a/' 

S%  / 

'no 

0 

dfA/ 

&rtao 

S^/y  oz 

(p,y  r 

0  W 

51,1 

(3  7  o 

o  /*a/ . 

SI.  S' 

'7  10 

t.SS' 

1 

of 

Remarks 

(Including 

Sand 

Production) 


/Oft 

v  ft 


uAf/f »us 


/V  &  , 

\QoAj-e\etXS' 


* gallons  per  minute  or  bailer  capacity 
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An  Employee-Owned  Company 


Well  Development  Form 

(Field  Sheet) 


Project  Name  and  Number:  Vl/WO  Q1  osn  CN  &i23  Soft 


_  Driller  (if  applicable): 

Pumping:  &j_L£l _ 

_ 


jjl cuJl  luAlh 


Final:. 


r— 

Z9T 


Well  Number  and  Location:  hL Z  ^3 

Development  Crew:  _ 

Water  Levels/Time:  Initial:  ? & _ 

Total  Well  Depth:  Initial:  ^ b _ Final:. 

Date  and  Time:  Begin:  !7j *7?  /3  _ Completed:  _ 7^//?/?  S'  @ N  I'X 

Development:  Method(s):  P^C  C&V.U/'  Hy  hr^  _ 


C^£^jhL£±A _ 


Total  Quantity  of  Water  Removed:  Pj7_  '  ^  "^2 .  I _ 

H,  SS'^i  /W  t/o( 


gals 


Date /Time 
and 
Pump 
Setting 

L  m 


Discharge  Rate * 
and 

Measurement 

Method 


Field  Measurements 

Remarks 

Temp  (°yf 

P 

Specific 
Conductivity 
( umhos/cm ) 

pH 

(Standard 

Units) 

Turbidity 

(Including 

Sand 

Production) 

C7,  6 

°lS2 

C.  5*i 

JeCy 

_ 

— 

• - 

0.7 

9ir/ 

C.Z-T 

clear 

9/0 

cte<s-x 

C3,0 

foot 

0,  C2 

C^e&r 

/  C7  Z/ 

il.9 

l  OC?? 

6?  6  2 

Clecr 

/2.  ■ 

cl.o 

iooo 

&  '  (o& 

eW 

/v  f/ 

QbpidffcJ 

>xs-(> 

/  3  o  / 
<3  xo 

1 3  3r 

135^ 

/*■/  U 


a&n0eisih 


(< 


M 


*  ) 
ft 


(( 

*  i 
// 


f ' 


' gallons  per  minute  or  bailer  capacity 
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r®  An  Employee-Owned  Company 


Well  Development  Form 

(Field  Sheet) 


Project  Name  and  Number:  - O'JrlZ 

Well  Number  and  Location:  - M 

Deveiopment  Crew: 

Water  Levels/Time:  Initial: — — 

Total  Well  Depth:  Initial:  /5TJ..C- 

Date  and  Time:  Begin:  ijnh  £_ 

Development:  Mnthodts):  P\/C hsall 


_  Driller  (if  applicable): 

Pumping: _ 

.  Final: _ fS <JSL — 

S _ Completed:  _ 


MothnHM-  P\/C  - W J  kl^J-CDCl Lof. 

/r\C  I*  n  J  &&/£.  - 

Total  Quantity  of  Water  Removed:  - LSL  — 

*i,  7  S’  \  /  Urdl  uol 


Date /Time 
and 
Pump 

,p5ing 


Discharge  Rate * 
and 

Measurement 

Method 


1hh*  15  OS'  S”5a/ 

bvCicJ 

Z*  Wtt# 

zy  «  <, 

u 

<(  f 
'(  " 

ifc/sr  "  " 

16  2.1'  <C 


Field  Measurements 

Temp  l°C) 

Specific 
Conductivity 
( umhos/cm ) 

pH 

(Standard 

Units) 

Turbidity 

L<y.7 

5-Y6 

\v*ry 

. _ 

—  . 

U— 

61 S 

7  & 

6  67 

decs 

Cl, S’ 

7 90 

elec/ 

u,2 

757 

cle^r 

6-/2 

777 

6.  7/ 

c&r 

IrTSCi  3 

77© 

6,7<r 

C\ac.r 

C&CU 

7?^ 

6  77 

c 

ck_  /  _ 

_ Final:  __ 

y/nhr  (?  /£-?: 

S3,/  z/c?/  )  _ 


Remarks 
( including 
Sand 

Production) 


oJ//n 


*  *  1 

Ckx^lcfeJ 


# gallons  per  minute  or  bailer  capacity 
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®  An  Employee-Owned  Company 


Well  Development  Form 

(Field  Sheet) 


Project  Name  and  Number: 

Well  Number  and  Location:  AA.^J  IQ  ' 

Development  Crew:  //.  60. 

Water  Leveis/Time:  Initial:  7. 

Total  Well  Depth:  Initial:  ^  7 

Date  and  Time:  Begin: _ lj £ 

Development:  Method(s):.  Prc 

(x\  ft  s*\  i  w  A 


_  Driller  (if  applicable): 
Pumping:  7* 

Final:  _  f%*?7 

^'irS=-//^ompleted: 


_ m'W  tUJiA _ 

Total  Quantity  of  Water  Removed: 


'4k>/  (J^L2s_^ 

5~,oCj*/ y/i^fl  vo\ 
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An  Employee-Owned  Company 


Project  Name  and  Number:  , 

Sampling  Crew:  P-  T^=R£Q. 
Sampling  Point  Number:  G?f->  1 2 
Sampling  Location:..  £C££L  L 
Sample  Type:  □  GW  □  SW 

Date  and  Time  Sample  Collected:  Ja 
Weather  Conditions:  3&KEU  ; 


Sampling  Form 

(Field  Sheet) 

t _ Ol^OQ2L 


□  SED 


□  Other: 


Purging  Information  (if  applicable): 

Method: _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water:  _ 


Groundwater: 

Date  and  Time  Collected:  __ _ 

Sampling  Depth: _ 

Water  Level:  _ _ _ _ 

Sampling  Method/Equipment: _ 

Field  Measurements:  pH - Temp> 

Date  and  Time  Filtered  (if  applicable):  _ 

Comments:  _ _ _ 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected:  _ _ 

Collection  Method: _ _ _ 

Date  and  Time  Filtered  (if  applicable):  ^ 

Field  Measurements:  pH - Ten 

Comments: _ _ 


Turbidity: 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  <iMb 1A-  ftp  m~ - o4 -3^2-^  ~ooQ_ 
Sampling  Crew:  'p.  V-f^RRnrD  M-  5 _ 


I  =±L 


Sampling  Point  Number: 

Sampling  Location:  tfS  t  T"* _ 

Sample  Type:  □  GW  □  SW  ^^Soil^ 


□  SED  □  Other: 

Date  and  Time  Sample  Collected:  (o  '  ( ^5  - /  —  [ 

Weather  Conditions:. 


3py4#T7_-/  <*cJ&MJ±L  C^J//OOV 


Purging  Information  (if  applicable): 
Method: _ 


Quantity  of  Water  Purged:  _ 
Disposition  of  Purge  Water:. 


Date  and  Time  of  Purging:  Start: 
Comments:  _ 


End: 


Groundwater: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Water  Level:  _ 


Sampling  Method/Equipment: . 
Field  Measurements:  pH. 


Temp: 


Date  and  Time  Filtered  (if  applicable): 
Comments:  _ 


\ 

fv 

L_ 

L_ 

.  Alkalinity: 


Surface  Water: 

Date  and  Time  Collected: 


Hnllpritinn  Method: 

1 _ _ _ 

Hato  anrf  Timp  FiltprpM  (if  annlicableT  .  I 

L* .  . 

PiolH  N/loa<;i  irpmpnt<5‘  nH  TemO: 

\  \  / 

be 

Turbidity: 

Comments:  _ _ _ 

M 

_ 1 

rv 

Soils/Sediment  Sampling:  ,  _ Q  £1 —  nJh O 

Date  and  Time  Collected:  Lo  i  tl) _ jJll - 1  1 1 

Sampling  Depth:  & J2  /  O  ' 


Sampling  Method: 

Comments:  _ _ _ 


L^r&r  Ll  bLs*L 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number: 


rrojeci  iNarne  emu  inumiuci.  x — - - - 

Sampling  Crew:  P-  V^RQQ^l  ■  tL  -  ££&±L£^L 

Sampling  Point  Number:  ^  - - - 

Sampling  Location:  _  ^tT7F  /£ - 

Sample  Type*  C3  GW  D  SW  jSTS°if  O  SED  D  Other. 

Date  and  Time  Sample  Collected: 


m-C^7-£f4r:W7.^-CO& 


trl£_25L  /^5~Q 


Uaiu  cu  tu  i  line  uam^iu  _ _ _ _ — = - ■ — .  . . . 

Weather  Conditions:  -j — (.O  ^  kJ  C>^f_ 


Purging  Information  (if  applicable): 

Method:  _ _ _ _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water: _ 

Date  and  Time  of  Purging:  Start: 
Comments:  _ _ 


End: 


Groundwater: 

Date  and  Time  Collected: _ _ — 

Sampling  Depth: _ _ _ 

Water  Level:  _ _ _ _ 

Sampling  Method/Equipment: - 

Field  Measurements:  pH - Temp: 

Date  and  Time  Filtered  (if  applicable):  _ 

Comments:  _ _ _ _ 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected: _ 

Collection  Method: _ _ 

Date  and  Time  Filtered  (if  applicable):  _ 

Field  Measurements:  pH, - Temp: 

Comments:  _ _ _ 


i  ■*. 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected:  _ 

Sampling  Depth: 


&LJh. 


Sampling  Method:  fce-Qp&oCbe'  ^QLL 
Comments:  _ _ _ — - 


y&cntL  Lj_tzL£j£^ 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  ZHL=z _ CJL 

Sampling  Crew:  Rfrega<Ji  /U-Cft A 
Sampling  Point  Number:  <^sia-  i-O 

Sampling  Location:  ^  ( ~T~* - 

Sample  Type:  □  GW  □  SW  ^Sfsoil  DSED 

Date  and  Time  Sample  Collected: . 

Weather  Conditions:  Tyvfi~n--Y  .'sjKjuj-f  oj: 


/5Hd 


□  Other: 


Purging  Information  (if  applicable): 

Method: _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water: _ 

Date  and  Time  of  Purging:  Start: 
Comments:  _ 


Groundwater: 

Date  and  Time  Collected:  _ . 

Sampling  Depth: _ _ _ 

Water  Level:  _ _ _ - 

Sampling  Method/Equipment:  __ _ 

Field  Measurements:  pH - Temp: 

Date  and  Time  Filtered  (if  applicable):  _ 

Comments:  _ _ _ 


Alkalinity: 


Date  and  Time  Collected: 

P.nllprtinn  Mpthnd*  v. 

f  A 

Date  and  Time  Filtered  fit  aooficable): 

n 

i  r 

l,  ~ 

r\ 

n 

rzFo 

rW  Turbiditv: 

Comments:  _ __ _ J 

_ 

i _ — - 

Soils/Sediment  Sampling: 

Date  and  Time  Collected^: 
Sampling  Depth: 

Sampling  Method: 
Comments:  _ 


1500 


i  jrfjrLL 
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An  Employee-Owned  Company 

Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number: 

Sampling  Crew:  P.4>^&r>Ql  -CA/vKf^ - _ 

Sampling  Point  Number:  1 3  ~  3  [ _ _ _ _ _ — - 

Sampling  Location:  ~€~  l  -3 _ _ _ — - - - - - 


Sample  Type:  □  GW  □  SW  JS^oll  □  SED  □  Other: 

Date  and  Time  Sample  Collected:  /W^T-95"  /&Z2- _ 

Weather  Conditions:.  SujQjUcL  ukAUXi - 


Purging  Information  (if  applicable): 
Method: _ _ 


Quantity  of  Water  Purged: . 
Disposition  of  Purge  Water:. 

Date  and  Time  of  Purging:  Start: 
Comments: 


Groundwater: 

Date  and  Time  Collected: 

Sampling  Depth: 

Water  Level: 

Sampling  Method/Equipment: , 

Field  Measurements:  pH  - 
Date  and  Time  Filtered  (if  applicable): 
Comments:  __ _ 


Surface  Water: 

Date  and  Time  Collected: 
Collection  Method: _ 


Date  and  Time  Filtered  (if  applicable):  - 

Field  Measurements:  pH - Temp: 

Comments:  _ _ _ _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 
Sampling  Depth: 


Lo-lS^S 
w  S£5 


U&  2JL 


Sampling  Method:  Ap?cPl?<S&^r 
Comments:  _ _ 


U  t  ^m4-  l.  I m 


Science  Applications  international  Corporation  H  1710  Goodridge  Drive ,  McLean ,  Virginia  22102 

White:  File  Pink:  Field  Manager  Yellow:  Supervisory  Geologist  Goldenrod:  Field  Book 


JoeFoss  Field  SI  Report 
Draft 


September  1995 


Appendix  K 
Page  K-35 


An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


P,o)e«  Name  ana  N,,m„r  .^MtO  fr  ftT-  QL£&2  2^2^23,  ~CCb 

Sampling  Crew:  P.  hEg&Q/A ,  M  .  C  - 

Sampling  Point  Number:  _  £>!?>-  2lZ  P _ _ _ _ 

Sampling  Location:  CTf--7  - - - - - ■ - - 


Sample  Type:  Q  GW  Q  SW  ^KJ^Soil  d  SED  CH  Other: 

Date  and  Time  Sample  Collected:  V ^2  2. - d ^4-2 - 

Weather  Conditions:.  ^  jaJaJ-Y  l^OjA Jb7 _ 


Purging  Information  (if  applicable): 
Method: _ 


Onantity  nf  Water  Purged:  . 

nicnocition  of  PiirnA  WatPP 

- - - - 1 - r\ - - - 

\  ,/\ 

nsrrrr 

End: 

Groundwater: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Water  Level:  _ 


Sampling  Method/Equipment: , 
Field  Measurements:  pH . 


Date  and  Time  Filtered  (if  applicable): 
Comments:  _ _ 


Temfj^ 


>nd: 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected: 
Collection  Method: _ 


Date  and  Time  Filtered  (if  applicable):  _ 

Field  Measurements:  pH _ Temp 

Comments: _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth:  O  ' 


LUO 


Sampling  Depth:  7"P  /  u  _ _ _ _ _ , - : - 3- 

Sampling  — L  J 


Comments: 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  3. mxksn.  oi-o?>2T-DLi-&i-z-oo&. 

Sampling  Crew:  P-  oO.  M,-  - — 

Sampling  Point  Number: 

Sampling  Location:.  SlTE.  L2l _ _ _ 


Sample  Type:  GW  d  SW  ^^^Soil  [USED  Q  Other. 

Date  and  Time  Sample  Collected:  .  fa  ■  i£i  1 52 _ _ - 


Weather  Conditions:.  BMe  n  Sl±  fOtJ'i, 


Purging  Information  (if  applicable): 


Method: _ _ _ 

Cnantitv  nf  Wfltpr  Purnpri* 

nionK^eitinn  r\i  Pi  i rna  Wfltpr*  \ 

r 

\  l 

tt 

L  _ 

npfp  anH  Timp  nf  Purnino:  Start:  1 

f 

V  End: 

Comments: 

— 

Groundwater: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Water  Level:  _ 


Sampling  Method/Equipment: . 
Field  Measurements:  pH - 


Temp: 


Date  and  Time  Filtered  (if  applicable): 
Comments:  _ _ 


(tond: 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected: _ 

Collection  Method: _ _ _ 

Date  and  Time  Filtered  (if  applicable):  _ 

Field  Measurements:  pH - Temp: 

Comments:  _ _ _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected. 
Sampling  Depth: 


■  inf  \ 
1^7 


li P'95 


Sampling  Method:  gQtC 

Comments:  _ _ _ _ _ _ — 


X 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  .^DAk  I  Pr  <T-  PI-QA2  7-  -SD6 

Sampling  Crew:  QJ5£^£Da1  M.  eg Af-APTR. 


rd&rb-^-4  ;  &51 2^z±hsL 


Sampling  Point  Number: 

Sampling  Location:  _  g£E£  /3 _ 

Sample  Type:  □  GW  □  SW  yJ3xSoil  _  □  SED 

Date  and  Time  Sample  Collected: 

Weather  Conditions:. 


□  Other: 


^J5_3si  L2> 20  :  /ft¥o 


Purging  Information  (if  applicable): 
Method: _ 


Quantity  of  Water  Purged: 
Disposition  of  Purge  Water: 


Date  and  Time  of  Purging:  Start: 
Comments:  _ 


Groundwater: 

Date  and  Time  Collected: 

Sampling  Depth:  _ 

Water  Level:  _ 


Sampling  Method/Equipment: _ 

Field  Measurements:  pH - Tentos, 

Date  and  Time  Filtered  (if  applicable):  _ 

Comments:  ___ _ _ 


S 


Cond: 


Alkalinity: 


Surface  Water: 

Date  and  Time  Collected: 
Collection  Method: _ _ _ 


Date  and  Time  Filtered  (if  applicable):  _ 

Field  Measurements:  pH _ Temp:| 

Comments:  _ _ 


ond: 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected:  f _  m.  - - — 

Sampling  Depth:  S>  ~~  / 


fo_[5_%s:  /_3Zo_uMQ 


Sampling  Method:  ri-r£TL>'P  S. O  iE&LL. 

Comments:  USt-Z  tL  ~  i  & — Ai_ 


lE  -  tE  ±L 


r>)PucAT<=  9LB-  ClEL 
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’  An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number  5  2MS  tl _ £i  -  i  ±1 1 it  3-i 

Sampling  Crew:  P ■  j — Oh — &  - - - 

Sampling  Point  Number:  /tlW  /3  - - - - — 

Sampling  Location:  _ O — - - - — - - - 

Sample  Type:/#S^r  □  SW  0  Soil  ^  □  SED  ^  □  Other: - 

Date  and  Time  Sample  Collected:  0~1~  — - - - 

Weather  Conditions:  ^  hA  ±M£lE-t  «■  1 


Purging  Information  (if  applicable): 

Method:  _ _ 

Quantity  of  Water  Purged: _ 

Disposition  of  Purge  Water: _ 

Date  and  Time  of  Purging:  Start: 
Comments:  _ _ _ 


Groundwater: 

Date  and  Time  Collected: _ 

Sampling  Depth:  . - - 

Water  Level:  _ _ _ _ — 

Sampling  Method/Equipment: - 

Field  Measurements:  pH- - T< 

Date  and  Time  Filtered  (if  applicable): 
Comments:  _ — 


Alkalinity: 


Surface  Water : 

Date  and  Time  Collected: - - 

Collection  Method: _ _ _ 

Date  and  Time  Filtered  (if  applicable):  _ 

Field  Measurements:  pH - Temp: 

Comments:  - - - 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 
Sampling  Depth:  !  %— 

Sampling  Method: 
Comments:  _ _ 


0*1  i 
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An  Employee-Owned  Company 


Sampling  Form 

(Field  Sheet) 


Project  Name  and  Number:  SPAhJe  51 

Sampling  Crew:  ,  T T _ j 

Sampling  Point  Number:  /VV  W  1  ~  1  3  ~  C?  1  _ 

Sampling  Location:  S  1 3* _ 

Sample  Type:  [2  GW  □  SW  □  Soil 

Date  and  Time  Sample  Collected: 

Weather  Conditions:  -^yivxv/  wul 


□  SED 

I  Ilia 


□  Other: 


^  fa 


Purging  Information  (if  applicable): 

Method: .  L  1 1** _ _ _ 

Quantity  of  Water  Purged:  fO  _ 

Disposition  of  Purge  Water:  Dispos<-d  o±_Ai 


Date  and  Time  of  Purging:  Start: _ 10  •  H  ? _ 

Comments:  _ _ _ 


ll:  JO 


Groundwater: 

Date  and  Time  Collected:  A  "7  ~"7  6 
Sampling  Depth:  8  ~to  II  'ft 

Water  Level:  8,  OS'  «ff  _ 

Sampling  Method/Equipment:  Di&jzss  +X\-£ 

Field  Measurements:  pH  —  Temp:  — 

Date  and  Time  Filtered  (if  applicable):  hi  A 
Comments:  _ _ 


'ond:  ‘  alinity: 


Surface  Water : 

Date  and  Time  Collected:  _ 

Collection  Method: _ 

Date  and  Time  Filtered  (if  applicable):  _ 

Field  Measurements:  pH _ Temp: 

Comments:  _ _ 


Turbidity: 


Soils/Sediment  Sampling: 

Date  and  Time  Collected: 

Sampling  Depth: _ 

Sampling  Method: _ 

Comments:  _ 
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®  An  Employee-Owned  Company 


Well  Development  Form 

(Field  Sheet) 


Project  Name  and  Number:  _ v 

Well  Number  and  Location:  /vi  IU///1 
Development  Crew:  Mjj  fit.rrvn-./ 7jjp=±p. 
Water  Levels/Time:  Initial: _  5,o  2 

Total  Well  Depth:  Initial:  H .  1% 

Date  and  Time:  Begin:  7W±  £  A 


Ah  \.n  "7  -  n  I 


_  Driller  (if  applicable):  Ly/ £ 

ssnfijts  Lo 

Pumping:  ujy  ^g_  Fi 

Final: _ _ 


^  For  i±/_ //ru/ 

Final: 


iZOi 


Development:  Method(s):  Q< 


AUef  <-j/_  C  oJte  i&t 


Completed: 
U  ftjC  5 


'JVC  b± 


Total  Quantity  of  Water  Removed:  _ 2LZ2  hfdl  f^L 

t.  63  j*t/ 1  ^1  Uo!-r<- 


Date/Time 

and 

Pump 

Setting 


Discharge  Rate * 
and 

Measurement 

Method 


Field  Measurements 


i/tUK  ncff  y  6.^  ww 

me  z5  l,a  " 

i13Y  t*  i  ' 

i2V2  « 

.*SV  K  '< 


1 2  V2 
i3<*0 

iyf>S 
1 3^r 
,333 


2.G.P*  •  ' 

«c  <  ( 


If- 

Temp  J£Cf 

an  r 

tf.o  ? 
6/,?  r 
vo.  If 
£2.  i  ? 
G^.Hr’ 
b(.J 
61. 1 


Specific 

Conductivity 

(umtTOs/cm) 


pH 

(Standard 

Units) 


Turbidity 


nfO 

L  ir 

ujo 

to7<J 

4,27 

6,5 rf 

G\V  do*  C 

Gm’fk  de*S 

/£>?<? 

6'T& 

to  £0 

L.CjO 

cl-et./- 

t  &/<? 

G,Cri> 

Cl<r */" 

6.^3 

C  /<?ey 

6.  vr 

dgt*/- 

162 

£.<// 

ct 

Remarks 

(Including 

Sand 

Production) 

fvt  $La**'7/ 

^  I# 

/&(' 

/y  M 

,1 

,7  S'* 

Utf 

tcFf 

Qi^lop&ol  r 


* gallons  per  minute  or  bailer  capacity 
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I 

I 


APPENDIX  L.  FIELD  LOGBOOK 


THIS  PAGE  WAS  INTENTIONALLY  LEFT  BLANK 


PAGES  106  THRU  147  WERE  INTENTIONALLY  LEFT  OUT 


PER:  PAT  PATELL 
(703)  749-8903 

SCIENCE  APPLICATIONS  INTERNATIONAL  CORP 

(SAIC) 


McLEAN,  VA. 
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Waterproof  Thread. 
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APPENDIX  M 


FIELD  CHANGE  ORDER 
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Field  Change  Order  (FCO) 


FCONs;  , 


— fl(  _. - - —t  Pat8:  Wnrit  I 

**  C3hwget  — astJL  _ Priority:  O  Emergency  O  Urgent  ^loam 

Control  Noj _ _ Project No..  <7/ -o?Z~7-o*f-3 YiJ-cx>r 


Hequester  Identification:  - 

Organcadon; 

X7  >»  > 


THe: 


^=___Signatui 


Phone 


;J  ’m-g'Kz 


Basefine  Identification: 


a^^w(s)Aaected:  ^Caetpsf Scope  O  Milestones  O Memod^AcoQnjptarmer* 


Revision  Number^ 
Description  of  Change: 


.  FlsW  Manager . 


.  7  /  Phene:  77?  -7gpo 

/-  ?P  ^o/h'/i  <J£"  <££  f2  fjeJU.  cAa+joJ?  ^^3  gf 


Justification:  .  / 

/*  ^(e-ye.  ht+jfit-  6/  «/"  U! 


^vw, 

^M, 

^  ^  __  _  .  ^ 

^  ■■S^py  gA^M/»«*^T  *7  rT  JYrv/' 


I*2'  A*** 

U*  <Wrty«v"  /*, 


\fa£Ac 
l -MS' 

|^2«*<CV* 


Impact  ottfepiemening  Request:  //  T  /  y - “T - ~T 

/■  /Sw«y  Jin/1  r<j^AA/  /V/  Cr4*.+g£.  *•///  t  ^ 

c^/%  ^2.  >  ' 


Participants  Affected  by  Implementing  Request: 

£  /}*f££C  /£ 


Cost  Estimate:  s 


Estimator  Signature: 


F’honer^gy  -#*3 


Daie:  6/ 


s 


Science  ^P^erion*  l^na^i  Corporation  W  VWG*o*ug*otoe.Mcuc, ,.  w, 

Vefa*;He*aK,na^f  PimrSoentsoyGaSsein  GrAdoroJ;  r«l Book 


'0*1(022 102 
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Field  Change  Order  (FCO) 

FCONo.:  2. 

i 

i 

MaJT^.Wa.;  - - - Pate:  _  9f  M^oiiza6en: 

Type  of  Change; - Priori^:  O  Emergency  O  Urgara  Vfteutine 

ConlnD,Na-: — - -  Pi*p*Atto..O/~o?t.7--t>li'--34>23'Ca7 
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i 

[ 

i 

i 

Requester fcSentifcaSan:  ""  '  . .  '  [ 

Name:  ^3*-  OrqanbaBonr  S'&Z.C.  •  e***^/^. 

- - -  i 

Wl-3fe  ! 

Tte-J^&cTA^Kc?*-  tr“j"Hure: 

i 

i 

Baseline  Identification:  ”  " 

Baseiine(s)  Affected:  '%jCc&  ArScppe  O  Milestones  O  Method  of  Aocotnolahmera 

Revision  Nitonber. - jf -  Held  Manager 

i 

DescHpdpn  of  Charge:  Phone:  791-7. 

,,  M  Jtsee^j  <T  tfrxf-Aj 

<f» 

/SfSc*. 

Irnpaeipf  hnptemenCng  Request:  ,  ”  ^  “  — 

A  /V  ^  >WC  ^ 

Participants  Atfedad  by  implementing  Roquast:  — 

Estimate.  $  «• - *  - -  Estimator  Signature:  - 

^0n8-  - - - -  rfatp’ 

* 

PreviotK  FC  Affected:  O  Yes  S$No  ’  1,1 - - 

Approval:  *  . — .  //  _/  /7 // 

Projea  Manager  Signature: /_  ^ /-/ 

,<  A/ 

CAS  Review:  n  .  / 

-7 '-U  -  ■ 

Time  from  Inflation  to  Action: 

CSent  Sgnatum: 

- - - - — - - -  Date: 

SCfen~^ ^WlSnnchdbeo^.Mtieo n.  V* 
WHterFte  V#m Rrid Mana^r  Pint  SopBn^swyGGdbgts  Grtfevcd:  Fc*J B b<* 

MK7  2?K3? 

TOTAL  P.10 


PCD  NO  _ 
MOOFCATON  NO. 
TYPE  OF  CHANGE 
AOS  NO.  —  - - 


Field  Change  Order  (FCO) 

OATE  WORKAUTNOR 


CYWPNO 


priority  o  emergency  0  urgent 

_ CWBSNO. _ _  I 


8ASB.WE  IDENTIFICATION  j 

BASa.*iEfS}  AFFECTED  ©COST  o  SCOPE  O  MILESTONES  O  METHOD  OF  ACCOMPLISHMENT 

ffotsam  service _ revision  NO.  <gl  ewUBWTURE  jgdzzJL 


CAM$©NATURE 


DESORPTION  OP  CHANGE  P****6  ZJ&££— 

SO  \J  Sa-*n.^l'V^  v^e/T-e,  3  iKste^l  0<f  &  *.  /-  /0-  ^  Xf’i 


nUSTFICAHON  „  V/Vt/X 

7&  Jt  SOI', 

,r  JP  jt  ~£r  15) 

cL^c  ^  -  t'.U  **  /*- 


APACT  OF  IMPLEMENTING  REQUEST  /  «  i  ,  »  «»  \  4- <  4*  ^ 

^’Iste+J  sf  ~3*>D  SOV  SA~f>le*  X  t>  &f$*)  if**-  1d~X^. 

tsCMxS-^)-  JS*  »-A 
'JS  Srk  13(6 ?•••*'’ 


COST  ESTIMATES 


.ESTIMATOR  SIGNATURE 


pho w£7<%/7Y‘tr&T gS  date 


PREVOUSFC  AFFECTED  OYES  «*> 


approval 

PROJECT  MANAGER  SCNATURE 
QAS  REVIEW _ _ 


TIME  FROM  INITIATION  TO  ACTION 


figure  10-6.  Field  Change  Request  Form 


JocFoss/QA/Draft/Final/Maich  1 6,  1995/9;25am 


BASELINE  IDENTIFICATION 


BAS&ME{S)  AFFECT®  O  COST  Q  SCOPE  O  MILESTONES  O  METHOOOF 


PROGRAM  SERVICE 
ORDER  NO.  - - 

OESOWTION  OP  CHANGE 


REVJSONNO. 


CAM  SIGNATURE 


)6SeRtf*TlON  OF  CHANGE  ,  PHONE 

Qeytfvs.  okJkt,  UiMs  IX-fotf  SLS  * 

U  ScrzfAx  3#  -fot.  vJkr  T4k  -k  0#  U**,  ,'Ji. 

/^£--  v>cM^ 


MSTrHeKL ISfcr-  'folk.  \jj+-  5  &  &LS 

t  vy  ’f'i '  t.LJ.  ^5  ok  jfy  ft}  <rr  fcc 


VPACT  OF  IMPLEMENTING. REQUEST  „  ,#|  .  . 

'flv*.  u,t[(  ^Lce  -4  w«U  6* 


d(  -~fz  dv-r  ( 


ge^-gtjrv 


f~tn*sy\AufT>k&i —  e./e  \h»jk$v-* — 


PCD  NO _ 

MODIFICATION  NO. 
TYPE  OF  CHANGE 
ADS  NO.  -  ■ 


Field  Change  Order  (FCO) 

£2  DATE  _  WORKAUTHORIZA 


CYWPNO. 


I 


PRIORITY  O  EMERGENCY  Q  URGENT 
CWBS  NO. _ 


54  ZL 


fetHms-hicc 


BASELWE  &BNTIRCAT10N  '  ; 

BASa»IE{S)  AFFECTED  OCOST  O  SCOPE  O  MILESTONES  O  MEWOO  OF  ACCOMPLISHMENT  ! 

-  -  —  ■  REVISION  NO.  o  l  CAM  sBWATiiag  _ . 

PHONE  fUH)h3~~?ue j 
br&u^6jt"  ^  * L*e_.  ■Hut.  rftvCL 


PROGRAM  SERVICE 
ORDER  NO.  _ 

OESCRPTION  OF  CHANGE 

Sp^rs^. 

M5^  S-  'ffc' 


JUSTFCA 


REVISION  NO. 


*"p  Kkt-O  dLl  k«M4.  ^  rt>  u^JLf'  He  hi* 

-f2>o  cio£t  -fo  c£~U^f~  5^?C  f-v/  W-2>  ■uJU. 

iff-r  j  /V**.  'Hs-  wo//  7^4 

rivly  «>vvc.  4*©4  4®/?  t>4"  f&c  Sc^es^r^. 


MFAGT-OF  IMPLEMENTING  REQUEST  .  | 

f^e  o>nitfUvv4  e^jf—  Hje  T*/?  *1  H&e'  T*M{e 

*. of  5  t n  i'j*ti*s**\ 

o>4" 


FCONO  *Lk 
MOOFCATON  no. 
TYPE  OF  CHANGE 
AOS  NO.  - - 


Field  Change  Order  (FCO) 

_  DATE  S-  WOfQCAUlHOmZA 


CYWNO. 


PRIORITY  O  EMERGENCY  OUWENT 
_  CWBSNO.  ___________  t 


iMtNOR 


BASELINE  IDENTIFICATION  | 

BASgUHE(S)  AFFECTED  OCOST  O  SCOPE  O  MILESTONES  O  METHOD  OF  ACCOMPLISHMENT 

FROGRAMSERVICE  .  REVISION  NO-  S-L  CANSCNAJURE  &£**. 

DESCRIPTION  OF  CHANGE  PHONE  (£t*i)  _ 

0—1  r\  cA.  I K/  1  A T&UeJ.  Si'-fc  13  ;+ste*jL  ~-f  2-  ^eMs\ 


REVISION  NO. 


'oS^CvLj!<l  tX  <&«JU  *Jr  froQcJt  pe-^iVf  ■ 

rhAve^r  “""v  Stfe  13  -from 


e'1^  Xzke^A^-  St  fa  13  ~f'r 

*  (  ^cru^^i  &*-**^U^ 


FQOMO  ,  QJ.  - 
MCOFICATON  NO- 
TYPE  CP  CHANGE 
-AOS NO.  .i  — 


(HEOOESTER  ©EVR 

)  uug  31_ 


Field  Change  Order  (FCO) 

_  DATE 

.  PRIORITY  0  EMERGENCY  0  URGENT 
CTVVPNO. _  CW8SN0 . '  I 


TITLE 


>1  'ft 


ORGANIZATION . 


(SIGNATURE 


I  BASS.  WE  DENTIFICATON 

I  SASa.NE(S)  AFFECTED  OCOST  O  SCOPE  O  MILESTONES  O  METHOQOF 


PROGRAM  SERVICE 
ORDER  NO.  - - 

OESCMPTION  OP  CHANGE 


REVISION  NO. 


cam  signature 


SCRTTIO N^WWW  y  JL 

yW*-  H  -  i  rvsvi 


JUSTTr  CATION 

CJwis^e.  w» +* 
(^r-oisdi  *■» 


phone  imMLLS££Z-- 
57Y*  i% j  Cr^t^A  e,fL 


UPACT OF  IMPLEMENTING  fSQUEST  i  a  JU  / "  /,•  I  ry  / 

UJelAut  S‘-k.t\  w'N  Lrzik-r 

^  ^  **{'  Co-f<  /c-Ms  o-T*  -ftfe  /3- 


PARTWPANTS  AFFECTED  BY  1KPIEMENTWG  REQUEST 

AK)£,£c  4-  SDAh^ 


COSTESTftlATEA 


..ESTMATOR  SIGNA’ 


PREVIOUS  FC  AFFECTED  O  YES  .9  NQ 


APPROVAL 

PROJECT  manager  SIGNATURE  . 

OAS  REVIEW _ 

TIME  FROM  INITIATION  TO  ACTION 


Figure  10-6.  Field  Change  Request  Form 


JoeFoss/QA/Draft/Final/Marcb  16,  1995/9:25am 


FCOND  gg  - 
MODIFICATION  NO. 
TYPE  OF  CHANGE 


Field  Change  Order  (FCO) 

q*TP  WOfiKAUTHOFUZA 


CVW»NO 


PRIORITY  O  EMERGENCY  O  URGENT 
_  CW8SNO.  —  ( 


MAJO 


BASEL  ME  IDENTIFICATION  j 

BftSB  ME(S)  AFFECTED  OCOST  O  SCOPE  ©  MILESTONES  O  METHOD  OP  ACCOMPUSHMEHT 

PROGRAM  SERVICE  _ .  REVISION  NO.  Q±  CAMSBNAjjURE 

DESORPTION  OF  CHANGE  PHONE  /fi( '{)„ 

PiSfifiSA&l-e-  3*-He*~S  •btS&A  I •*  S^7K\ MeJfe  ■Tc*$£S'  rl&Asyx. 

arT  shu  *dz$  S  $~fezl  jf a  ttlcf*  I  * 


TSET'^Xa-;-^  h  -V  ^ 

ClJ-  t <£/wn  a-+<  ^vc 


*PACTOf  IMPLEMENTING  REQUEST 

AJ0  o-s.  ;^c'  3 


PARTICPANTS  AFFECTED  BY  INPLEMENTWS  REQUEST 


AM££c  -f  SdAn<; 


cost  estimate* 


PREVIOUS  FC  AFFECTED  ©YES 

APPROVAL  / 

PROJECT  MANAGER  SIGNATURE  C 

QAS  REVIEW _ 

TIME  F  ROM  INITIATION  TO  ACTON 


..ESTWAT0RSK5NA 


PHONE 


Figure  10-6.  Feld  Change  Request  Form 
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POO  NO  QJ— 
MODIFICATION  NO. 
TfP£  OF  CHANCE 

AOS  NO-  - - 


Field  Change  Order  (FCO) 

_  OATE  WORKAUTHORl 


CYWPNO. 


PRIORITY  O  EMERGENCY  O  URGENT 
-  CMSSNO  —  I 


BAS8UNE  ©ENTlfTCATION  I 

QASELME(S} AFFECTED  OOOST  O SCOPE  O MILESTONES  Q  METHODQF ACGOAFUSpMENT 


PROGRAM  SERVICE 
ORDER  NO- 


REVISION  NO- 


CAMSCHATURE^^" 


CeSCRFTK*  OF  CHANGE  PHOHEg'V  ■  L-  - - 

&*Lrn.f}e.  Ornfa‘*ers  1*>CY8-  •'Tof'  /tnSe Jt.  f&Stt'frryiq t  w/^  ^  "  berjvse  ~f))h 


LrJt^U  fK&vn*M«L  tK.  bvittv.  ~ktdL  u.  Usf.  *vf  ^ 


PftRTCPANTS  AFFECTED  BY  IKPlEMENTWG  REQUEST 

AN)<n&C  +  SDA^v)^ 


COST  ESTIMATE  S 


..ESTMATOR  SIGMA1 


PREVIOUS  FC  AFFECTED  OYES  ©NQ 


APPROVAL 

PROJECT  MANAGER  SIGNATURE  . 

OAS  REVIEW _ 

TIME  FROM  INITIATION  TO  ACTION 
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